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INTRODUCTION 
The mechanical phases of farming have long been a part of 
the total offerings of secondary school vocational agriculture. 
These programs were often called "farm shop" or "farm mechanics" 
programs. The typical course content in the area of farm 
mechanics was production oriented; however many of the under­
standings, skills, and abilities taught were applicable to 
off-farm agricultural employment. 
Today, more than ever before, there is a need to provide 
instruction in agricultural mechanics for those individuals 
involved in the production, processing, transporting, and mar­
keting of farm products, and for those involved in the areas 
of sales and service to farmers. Nearly all of these areas 
require some knowledge of agricultural mechanics. 
Persons involved in production agriculture require a high 
level of competence in the mechanics area. The average farm 
size in Iowa has increased from 173.1 acres in 1949 [19] to 
249.1 acres in 1970 [18]. With an increase in farm size, 
farmers demand larger machines and increased horsepower. The 
average horsepower of farm tractors has increased from 63.1 in 
1965 to 76.6 in 1971 [9]. The total number of tractors sold 
to farmers has been on the decline since 1967, but the tractors 
sold were larger. In 1965, the percentage of tractors sold 
having 100 horsepower or more was 2*3; In 1971, 25 percent of 
the tractors sold had 100 horsepower or more [9]. The increase 
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in average horsepower of tractors sold between 1970 and 1971 
was the largest since 1965. The total number of farm wheel 
tractors sold in the United States in 1971 was 131,523. Iowa 
farmers purchased 7,908 of these tractors; Texas farmers pur­
chased 8,216 and Illinois farmers purchased 6,662 [9], Iowa 
farmers purchased 2,999 combines, second only to Illinois 
farmers who purchased 3,049 in 1971. 
The estimated resale value, not replacement value, of 
machinery and equipment on farms in Iowa as of December 31, 1969, 
was $1,683,465,000. The total number of tractors on farms in 
Iowa, December 31, 1969, was 318,998; riding garden tractors— 
18,962; self-propelled combines—28,221; all corn harvesting 
equipment—91,077; balers--5B,881 ; and windrowers—13,477 [30], 
The dollar value of machines presented does not include the 
large numbers of crop processing, materials handling and other 
labor saving equipment used on Iowa farms. 
Breakdown or stoppage of a large machine is extremely 
costly in terms of time lost and possible production losses to 
farmers. Hunt [17] reported that according to an Illinois 
study, the costs of operating farm machinery and equipment 
represented nearly 36 percent of yearly farm costs. These 
costs were the largest single yearly farm expenditure, with 
interest on investment second largest, representing 26 percent 
of the total. The reduction in operating costs through proper 
machinery management could increase farm profits more than the 
reduction of any other farm costs. 
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In addition to Farmers needing to know how to maintain, 
repair, and adjust their machinery and equipment For most 
eFFicient operation, there is a large demand For skilled tech­
nicians to help develop, market, operate, service, and maintain 
agricultural machinery, equipment, and other commodities used 
by Farmers. 
It was estimated that in 1968 at least 25,000 skilled 
agricultural equipment technicians were needed by manuFacturers 
and distributors oF Farm machinery and equipment in the United 
States [34]. Kahler [23] estimated that in Iowa, 183 employees 
would be needed to Fill new job openings and replace retiring 
workers in retail Farm machinery distribution annually. 
Some oF the speciFic nonFarm employment areas requiring 
competence in agricultural mechanics are: sales oF Farm 
tractors and machinery, servicing and repair oF agricultural 
machinery and equipment, parts department maintenance in agri­
cultural machinery dealership, sales and service oF crop 
processing and materials handling equipment, electrical service. 
Feed manuFacturing and processing, building materials handling. 
Farm building construction, soil conservation construction, 
and golF course grounds keeper—to name only a Few. 
Hoerner [16] indicated that some oF the agricultural 
mechanics programs in secondary schools oF the past were char­
acterized bv little breadth and sommtimme -hHrnt-
shops were basically equipped For welding and carpentry, that 
many teachers were not well trained in agricultural mechanics. 
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that little or no in-service training was provided in agricul­
tural mechanics, and that many times the program emphasis was 
on the construction of large projects and not on skill devel­
opment. Placing greater emphasis on the development of skills, 
abilities, and understandings; placing greater emphasis on 
training for employment in off-farm agriculturally related 
occupations; and providing instruction based on the unit 
approach where four to six weeks are spent on one area involving 
classroom instruction, required laboratory activities and 
approved projects, are only a few of the characteristics ex­
pressed by Hoerner [16] for agricultural mechanics programs of 
the future. 
Continued updating of instructional programs provided by 
Iowa's public supported educational agencies is necessary to 
meet the rapidly changing needs of production agriculture and 
off-farm agriculturally related businesses. 
There were 231 secondary school vocational agriculture 
departments in Iowa in 1970-1971 providing programs for 11,892 
day student enrollees, 765 young farmers, and 15,934 adult 
farmers [21]. 
The area post-secondary school concept was approved by the 
Iowa legislature in July 1965. The first agricultural program 
to be approved was in feed and fertilizer marketing at Muscatine 
[Area IX] Community College. The next two proqrams approved 
were agricultural mechanics at Mason City [Area II] Community 
College and horticulture at Cedar Rapids [Area X] Community 
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College in 1966. 
In 1970-1971, all 12 area schools with agricultural 
curricula were providing instruction in some phase of agricul­
tural mechanics, whereas nine actually had programs in agricul­
tural mechanics. There were 311 students enrolled in agricul­
tural mechanics programs and a total of 1,011 students enrolled 
in 27 agricultural-technology programs [20] in area schools in 
1970-1971. The enrollment during the first quarter of 1971 in 
the 41 farm cooperative [veterans] programs in Iowa was 1,213. 
The cooperative extension service included 100 programs 
in 99 counties with a staff of 173 county extension directors 
and area personnel. The 100 cooperative extension service 
programs were administered under 12 district operations offices. 
Additional cooperative extension personnel provided serv­
ices in the areas of administration; extension courses and con­
ferences; training, personnel and business; information service; 
4-H and youth; and as specialists in the Colleges of Agriculture, 
Education, Engineering, Home Economics, Sciences and Humanities, 
and Veterinary Medicine. 
Following the approval and establishment of the area 
schools in Iowa, it became necessary to study all of the agri­
cultural education programs in the state to determine their 
role, their relationship to each other, and the need for new 
T Wr> ni~i or> »~«<=;«anch had been done in Iowa to determine 
what was being provided in agricultural education by all of the 
public supported educational agencies. 
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This study was part of a larger study entitled "Educa­
tional Programs to Meet the Manpower Needs of Iowa Agriculture." 
It was conducted by the author in cooperation with the Depart­
ment of Agricultural Education and the Iowa Agriculture and 
Home Economics Experiment Station of Iowa State University, the 
Agricultural Education Section, Elementary and Secondary Career 
Education Services, of the Department of Public Instruction 
under a research grant from the Iowa Agriculture and Home 
Economics Experiment Station, Project 1879, Iowa State Univer­
sity. 
The purpose of this study was to determine the content 
and emphasis in public supported agricultural mechanics 
instruction in Iowa during the fiscal year 1970-1971. 
The objectives of this study were; 
1. To determine the content and emphasis in agricultural 
mechanics instruction provided by secondary schools, 
post-secondary area schools, and by the Cooperative 
Extension Service in Iowa, 
2. To determine the relationship of selected factors to 
content and emphasis of instruction in agricultural 
mechanics in Iowa. 
3. To determine the relationship between content and 
emphasis of agricultural mechanics instruction pro­
vided by ssccr.dary arcs srd county 
cooperative extension services in Iowa. 
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4, To determine the differences among Iowa economic 
areas in the content and emphasis of instruction in 
agricultural mechanics provided by secondary schools, 
area schools, and county cooperative extension 
services. 
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REVIEW OF LITERATURE 
Considerable research has been done relating to agricul­
tural mechanics programs in secondary schools with much of the 
emphasis placed on competencies to be included in the various 
units of instruction. 
Very few studies have been conducted on post-secondary 
school and cooperative extension service agricultural mechanics 
programs. 
In this chapter, studies closely related to the content 
and emphasis of agricultural mechanics instruction in secondary 
school vocational agriculture, post-secondary school agricul­
ture, and the cooperative agricultural extension service 
programs are summarized. 
Secondary School Vocational Agriculture Programs 
The subject matter emphasis in the agricultural curricu-
lums in Wisconsin was studied by Bjoraker and Pumper [3]. 
Their major objectives were; [1] to identify selected 
personal characteristics of vocational agriculture instructors, 
[2] to determine the nature of selected environmental back­
ground conditions under which vocational agriculture instructors 
teach, [3] to identify units of subject matter presently taught 
in Wisconsin secondary vocational agriculture programs, and to 
determine the amounts of time allotted to teaching eech sub 
matter unit, and [4] to determine the relationship between 
instruction in Wisconsin economic areas and the amount of time 
s 
allotted to categories of subject matter units. 
A SO percent random sample of vocational agriculture 
instructors was drawn from the four economic areas of Wisconsin. 
Questionnaires were sent to 169 teachers and 153, or 91 percent, 
responded with information about their programs. 
The study indicated that Wisconsin vocational agriculture 
instructors had taught an average of 12.6 years with 50 percent 
of the instructors having tenure in their present school 
systems, for six or more years. The mean age of instructors 
was found to be 37.3 years; 27 percent were found to have M.S. 
degrees, and 57 percent had earned credits beyond a B.S. degree. 
The average number of vocational agriculture students per 
instructor was 64.9, and 19 percent of these students were not 
from farms. Eleven percent of the schools offering vocational 
agriculture had enrollments greater than 1,000 students, where­
as 52 percent of the schools had enrollments of 400 students 
or less. 
The 131 subject matter units studied were divided into 
16 areas. Bjoraker and Pumper reported that almost 85 percent 
of the teachers' instructional time was allotted to teaching 
the following five subject matter categories [3, p. 6]: 
Animal science [22.2 percent], farm business manage­
ment [18.3 percent], agricultural mechanics [23.3 per­
cent], plant science [12.8 percent], and soil science 
[8.3 percent]. When careers [3.2 percent], leader-
[4.0 percent] subject matter categories are included 
with the above categories, 95 percent of the total 
instructional time is accounted for. 
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The mean numbers of periods devoted to teaching agricul­
tural mechanics subject matter units in Wisconsin schools were 
as follows: farm shop, 29.9; arc welding, 17.7; gas welding, 
11.7; advanced welding, 11.5; shop safety and tool use, 3,1; 
farm machinery, 20.2; farm structures, 12.8; farm power, 15.4; 
electrification, 8.3; tractor tune-up, 7.0; electric motors, 
3.6; electrical controls, 1.6; small engines and equipment, 
11.3; making concrete, 3.6; painting, 2.6; surveying, 1.4; 
farm building maintenance, 2.8; irrigation systems, 0.9; water 
systems and plumbing, 2.0; and fencing, 1.2. 
The researchers indicated that vocational agriculture 
instructors in Wisconsin are quite traditionally oriented in 
their curriculum offerings and that there is a need for up­
dating offerings to meet current needs. They suggested that 
there is a need for a revised state curriculum to reinforce 
the efforts of the local instructors in adapting and broadening 
their offerings. 
Curriculum reorganization to better meet the needs of 
students in Iowa with both farm and nonfarm interests in agri­
culture was the purpose of recommendations made by Bundy [5]. 
He recommended a 4-year course structure in vocational 
agriculture with the following emphasis: first yoar--animal 
science and agricultural mechanics; second year—crops and 
soils science and agricultural mechanics; third year--farm 
management and agricultural mechanics; fourth year--agricultural 
occupations and employment experience. 
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Bundy [5] recommended a minimum of 180 hours of employment 
experience in farming for those selecting option A--farming, 
and 180 hours of employment experience in off-farm agricultural 
occupations for those selecting option B--off-farm agricultural 
occupations. 
Suggested allocations of time in terms of days and percent­
ages of total time in a 4-year secondary school vocational agri­
culture program in Iowa were presented. The recommendations 
were [5, p.2]: 
Orientation, 3-6 days, .05-1 percent; agricultural 
occupations, 50-80 days, 8-12 percent; farming pro­
grams, 33-46 days, 5-7 percent; FFA, 13-26 days, 
2-4 percent; animal science, 119-146 days, 18-22 per­
cent; crops and soils science, 119-146 days, 18-22 
percent; agricultural mechanics, 119-146 days, 
18-22 percent; and farm management, 119-146 days, 
18-22 percent. 
In a report of an Ohio State University study, Lewis and 
Woodin [24] indicated that extensive revisions in agricultural 
mechanics curricula are needed. Many students establish per­
formance patterns related to agricultural mechanics before 
formal instruction is provided in the secondary school; this 
situation was referred to as an educational opportunity gap. 
It was suggested by the authors that since it would be 
impossible to change the time when students begin performing 
most mechanical activities, the time related instruction is 
provided should be altered. The areas of instruction that 
sl-.CLilci b£ prwvidsd ssrly ir. g studc-t's cgriculturc 
program were indicated to be operation and maintenance of 
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electric motors, materials handling equipment, and farm power 
and machinery items such as balers and gasoline tractors. 
The authors reported that the students' actual performance 
often exceeds the teachers' perception of their abilities and 
that many basic mechanical skills could and should be taught 
before the student enters the first year of the vocational agri­
culture program. 
They reported that much of the instruction in the construc­
tion and maintenance phase of agricultural mechanics included 
items not generally used on the farm. In a survey of young and 
adult farmers, they found less than one-third indicated that 
they used power hack-saws, acetylene welders, forges, portable 
electric grinders, table circular saws, radial arm saws, band 
saws, jointers, wood and metal lathes, and thickness planers. 
Lewis and Woodin [24] concluded that in order to coordinate 
instruction in agricultural mechanics with the students' 
abilities, the units of instruction must be identified on the 
basis of the local farming situation, the students' occupa­
tional objectives, and the time mechanical activities are 
initially performed by the student. 
Based on a sample of 251 male students who had completed 
one or more of four selected agricultural engineering courses 
at Iowa State University, Hoerner [15] concluded that those 
students who took vocational agriculture in high school tended 
to achieve at a higher level in high school and college, as 
reflected by rheir quality point averages, than those who did 
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not take vocational agriculture. The atudy indicated that the 
students who had completed high school vocational agriculture 
achieved at a higher level in Agricultural Engineering S54 than 
did the nonvocational agriculture group. Grades in the other 
three courses in Agricultural Engineering, 255, 334, and 306, 
showed that students who had vocational agriculture in high 
school were in no way severely handicapped. 
Hoerner [15] concluded that quality point averages of 
students in both high school and college were more valuable in 
predicting success of students in agricultural engineering 
courses than were semesters of vocational agriculture. 
The following studies of secondary school vocational agri­
culture involved competence needed and possessed in agricultural 
mechanics. 
A study was conducted in Iowa by Hansen [11] to determine 
the present and future needs for competence in welding by voca­
tional agriculture students. 
He found that the mean value of welding operations to the 
farm per year was $358.84 and that farmers spent an average of 
69.5 hours per year welding with an hourly return of $5.20. 
It was concluded that all 50 competencies identified by 
a panel of experts were needed by farmers and job-shop welders 
surveyed. The farmer group indicated that they needed addition­
al instruction in welding, whereas the job-shop gr»oup indieatsd 
they possessed nearly all the competence needed. Ten compe­
tencies in each, arc and oxy-acetylene welding, were selected 
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as being most needed. Additional instruction in welding for 
those already engaged in farming should include those compe­
tencies having the widest differences between the degree of 
competence needed and possessed. 
In arc welding, the six competencies with the widest 
differences were: [1] the ability to make welds in the 
horizontal, vertical, and overhead positions; [2] identifica­
tion of metals; [3] use low hydrogen electrodes; [4] use hard 
surfacing electrodes; [5] effect of metal properties on weld-
ability; and [6] properties and uses of various electrodes. 
In oxy-acetylene welding, the six competencies with the 
widest differences between competence needed and possessed 
were: [1] ability to identify steel and cast iron temperatures 
by color; [2] understanding of properties and uses of the 
different types of oxy-acetylene flames; [3] understanding of 
the properties and uses of various filler rods; [4] under­
standing effect of tip size, gas pressure, speed of travel, 
angle of tip, and type of flame on weld quality; [5] ability 
to select correct filler rod and flux; and [S] understanding of 
properties and uses of fluxes in oxy-acetylene welding. 
McVey [26] conducted a study of competencies needed by 
Iowa farmers in carpentry-construction. A panel of nine 
specialists was selected to develop a list of competencies. 
Included on the panel were three vocational agriculture 
instructors, three Iowa farmers, three retail building material 
dealers, and three agricultural engineers from Iowa State 
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University. 
Forty-seven competencies were included in a questionnaire 
sent to two groups oF farmers. One group of farmers was 
considered as outstanding in carpentry, based on the amount of 
carpentry construction completed on their home farms, whereas 
the other group, randomly selected from vocational agriculture 
adult class enrollees, was considered to be composed of individ­
uals having average ability in carpentry. Usable question­
naires from 147 outstanding farmers and 250 adult class farmers 
were returned. 
Based on comparisons of mean differences between competence 
needed and competence possessed by both the adult class and out­
standing farmer groups, McVey [26, p. 70] suggested eight 
competencies which should be emphasized in vocational agricul­
ture carpentry programs : 
C1] an understanding of insulation, heating and 
ventilation of farm buildings 
[2] the ability to prepare a working drawing to 
scale 
[3] an understanding of how buildings carry loads 
[4] an understanding of roof trusses and frames 
[5] the ability to lay out and cut braces 
[6] the ability to read blueprints and drawings 
[7] an understanding of the load carrying capaci­
ties of beams and columns 
[8] the ability to compare different building 
alternatives. 
McVey [26, p. 77] provided the following suggestions for 
improving carpentry instruction: 
[1] Vccsticnsl agriculture programs in farm 
carpentry may need to be evaluated and updated 
to meet the needs of farmers; [2] programs in 
farm carpentry might be developed for day school 
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students, young Farmers, and adult farmers that 
include the more complex skills in carpentry de­
manded by an increasingly technical agriculture; 
and [3] the competencies involved in comparisons 
between competence needed scores and construction 
completed by farmers without outside help and by 
themselves could be used as a nucleus in developing 
farm carpentry instructional programs. 
A study to determine some of the farm machinery competen­
cies that should be included in educational programs for present 
and prospective Iowa farmers was conducted by Robinson [28] in 
1964. 
A questionnaire including competencies for four machines 
was sent to two groups of 300 farmers each. One group was 
made up of farmers whose fathers were farming when they were 
graduated from high school between 1950 and 1954. The second 
group was composed of farmers considered to be outstanding users 
of machinery by vocational agriculture instructors and county 
extension directors in Iowa. Two hundred usable questionnaires 
from each group were used in the study. 
The areas where the outstanding farmers felt a need for 
more competence than possessed were: [1] performing complete 
tractor overhaul, [2] hammering out worn plow shares, [3] hard-
surfacing plow shares, and [4] adjusting tractor hydraulic 
systems. 
The 1950-1954 graduates felt greatest need for more compe­
tence than they possessed in the areas of: [1] hammering out 
worn plow shares, [s] nardsurfacing plow shares, [Sj perrorm a 
complete tractor overhaul, and [4] weld new points and edges on 
plow shares. 
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Both groups, the outstanding farmers and the 1950-1954 
graduates, indicated that they needed the most competence in: 
[1] tractor overhaul, [2] adjusting tractor hydraulic systems, 
and [3] adjusting and overhauling tractor carburetors. 
The mean scores for the above needed competencies ranged 
from 7,87 to 6.85 for the outstanding farmers and 7.78 to 6.76 
for the 1950-1954 graduates, [scale top value = 9]. 
The competencies rated lowest in terms of need by the out­
standing Farmers were; [1] lubricating the mower, [2) cleaning 
the tractor air cleaner, [3] replacing the tractor oil filter, 
and [4] replacing plow shares. 
The researcher concluded that some training is necessary 
in all 47 competencies studied, but the need for additional 
training in some of the competencies was greater than for 
others. 
In a 1971 study of competencies needed in tractor repair 
and operation, Silletto [31] found that the abilities indicated 
as most needed by farmers were those involving minor repair 
operations and major overhaul. Understandings most needed by 
select and average farmer groups surveyed were found to be in 
the areas of ignition and fuel systems, hydraulic systems, 
safety, and the need for service and lubrication records for 
tractors and engines. 
Ability or understanding levels were not found to be 
significantly influenced by semesters of vocational agriculture 
completed. Silletto indicated that vocational agriculture 
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instructors had not received instruction or direct work experi­
ence in tractor repair and maintenance. He suggested that the 
investment in farm tractors and machinery by farmers indicates 
that instruction in these areas should be given priority. 
Significant differences were found to exist between the 
select and average farmer groups surveyed in the following: 
mean number of tractors owned, select—4.60, average—3.68; 
mean number of tractors owned over 100 horsepower, select--
0.53, average—0.27, mean value of tractors owned, select— 
$11,333.90, average—$9,385.18; mean value of tools owned, 
select--$606.59, average—$297.33; mean score of self-rated 
ability in tractor repair, select--3.14, average --2.79; and 
mean value of tractor or engine repair completed in 1969 and 
1970, select--$l,261.06, average--$888.33. 
Some of the understandings and abilities recommended by 
Silletto [31] for courses of study related to tractor repair, 
maintenance, and operation were: Understandings—[1] tractor 
safety, [2] principles of operation of a gasoline and diesel 
engine, [3] function and repair of power train, [4] servicing 
the tractor, and [5] service and maintenance records. 
Abilities--Cl] recognize hazards in tractor operation, [2] re­
place distributor, [3] maintenance of spark plugs and points, 
[4] time engine, [5] service tractor according to operator's 
manual. 
The purposes of a study conducted by Hoerner [12] were to 
determine [1] the electrical competencies needed by farmers. 
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[2] the degree of competence needed and possessed by members of 
average and outstanding Iowa farmer groups, [3] the relation­
ship of selected factors to the degree of competence needed 
and possessed by farmers, and [4] to obtain information which 
will assist in planning future educational needs for farmers. 
A questionnaire requesting farm business and personal 
information and presenting 46 competencies was sent to a 
randomly selected group of farmers and to a group of farmers 
considered to be outstanding. 
Understandings needed most by both groups of farmers were 
[12, pp. 88, 893: 
[1] how pressure, time and limit switches; thermo­
stat and humidistat controls; and magnetic 
relays operate in controlling mechanized feeding 
equipment, 
[2] install all electrical wiring and fixtures in 
a building such as a farrowing house or milking 
parlor, 
[3] determine correct pulley size for motor and 
equipment based upon motor speed and required 
equipment speed, and 
[4] install the wiring to a silo unlaader or other 
major large size piece of electrical equipment 
on the farm. 
The researcher concluded that all of the competencies 
studied would be necessary for effective use of farm electricity. 
Hoerner [12] proposed that vocational agriculture depart­
ments, area vocational-technical schools, and the cooperative 
extension service should consider the competencies included in 
the study when developing their farm electricity instruction 
and in-service training programs. 
In a study by Kahler [23], the degree of competence needed 
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and possessed in agriculture by males employed in retail farm 
machinery distribution was studied. 
Service employees indicated most competence needed in the 
following; [1] understandings of types of machinery used in 
the local farming area and the basic functions of each machine 
part; [2] abilities to follow factory instructions in machine 
assembly and operation, adjust and repair diesel fuel injectors 
and fuel pumps, paint farm equipment, and to detect incorrect 
assembly or adjustment. 
Additional service employee competencies needed as indi­
cated by their employers were: [1] understandings of types of 
transmissions, diesel power, and the relationship of lubricants 
to working parts of machines; [2] the abilities to adjust and 
repair carburetors, electrical systems, diesel fuel injectors, 
and fuel pumps; and [3] the abilities to calibrate farm 
machines, and use both arc and oxy-acetylene welders in making 
special process welds. 
Service employees indicated a higher degree of competence 
needed than possessed in 54 competencies, and more understand­
ings and abilities possessed than needed in only one competency 
area. 
Kahler concluded that [23, pp. 183, 184]: 
The vocational agriculture program in high school 
provides adequate instruction for basic understandings, 
skills and abilities in agriculture needed by managers, 
sales and clerical employees; however, it should combine 
on-job-training with this instruction especially for 
parts and service employees. This program should 
permit all students who are interested in employment 
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in retail farm machinery distribution occupations 
an opportunity to enter the program. 
Cooperative vocational education programs should 
be developed to provide a complete training program 
for present and new employees in retail farm 
machinery distribution. These programs should 
include training in all phases of the industry. 
Colleges and universities should develop curricula 
that will provide the higher level training needed 
by employees in these occupations. These programs 
should be geared primarily to the needs of present 
and prospective managers and sales employees. All 
programs should be planned jointly by educators 
and persons engaged in the various occupational 
areas in retail farm machinery distribution. 
The purposes of a project conducted by Williams [38] were 
to develop a curriculum guide and instructional materials that 
could be used by instructors of applied biological and agricul­
tural occupations in Illinois. 
A seven-man jury made up of agribusinessmen, applied bio­
logical and agricultural occupations instructors, and community 
college agricultural occupations teachers rated competencies 
as to being essential, highly desirable, desirable, and not 
needed. The competencies were clustered in the following five 
areas: [1] human relations in agribusiness, [2] communications 
in agribusiness, [3] agricultural salesmanship, [4] agricultural 
sales promotion, and [5] agribusiness operations. 
It was determined that out of a total of 345 competencies 
rated, 241 should be taught at the secondary school level and 
104 at the community college level. 
The largest number of competencies were in the agri­
business operations aroa--142, with 73 to be provided by the 
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secondary school and 69 by the community college. The smallest 
number was in the communications in agribusiness area--31, with 
24 to be provided by the secondary school and 7 by the commu­
nity college. 
The competence needed was rated higher than competence 
possessed for 147 of the 148 skills listed by 133 teachers of 
vocational agriculture in Pennsylvania, according to a study 
by Hoerner [14], 
Vocational agriculture teachers enrolled in off-campus 
inservice education classes in agricultural mechanics were 
surveyed to determine the degree of competence needed to be 
an effective teacher; the degree of competence presently pos­
sessed; and if competence was possessed, where in their 
training had it been developed. 
For purposes of analysis, the 148 skills were divided into 
seven skill groups [14, p. 2]: 
[1] general mechanics; [2] carpentry construction; 
[3] welding and metals; [4] concrete; [5] power and 
machinery; [6] electricity and motors; [7] irriga­
tion and soils. 
Pennsylvania vocational agriculture teachers reported that 
the units most commonly taught in agricultural mechanics were 
arc welding, oxy-acetylene brazing and cutting, carpentry, and 
agricultural machinery. Units most often deleted from their 
instructional programs included electricity and motors, concrete, 
small gasoline engines, and hot and cold metal. 
The 10 skills in the study having the widest differences 
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between competence needed and possessed were: [1] operate 
engine test equipment, exhaust-analyzer, alternator-generator 
tester, oscilliscope, Fuel pump tester, vacuum gauge and tack-
dwell meter; [2] understand principles of hydraulics; [3] 
select, use, and maintain hydraulic regulators, lines, cylinders 
and rams; [4] operate hydraulic test equipment; [5] select, 
operate, adjust and maintain hay and grain dryers; [6] select, 
adjust and maintain soil shredders; [7] check and repair power 
supply generators; [8] understand the operational principles 
of thermostats, humidistats, relays, photoelectric cells, time 
delay relays, mercury switches, and timers; [9] select, install, 
adjust and maintain automatic controls; [10] plan automatic 
controlling of equipment, machines, and production systems. 
The following information about Pennsylvania vocational 
agriculture teachers and their programs was obtained [14, p. 32]: 
The 133 teachers averaged 37 years of age, had 
completed 4.7 semesters of high school vocational 
agriculture, 12.0 undergraduate and 3.6 graduate 
semester hours of college credit in agricultural 
mechanics and had taught an average of 11.8 years 
of high school vocational agriculture. . . . 
The teachers reported that 28.2 percent of the 
agricultural mechanics time was spent in classroom 
instruction, 31.3 percent of the time on required 
projects and 40.5 percent on approved or large 
project construction. . . . 
The teachers reported a mean of 43.0 percent as 
the percentage of the total vocational agriculture 
program considered agricultural mechanics. 
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Hoerner [13] found in a study of 71 vocational agricul­
ture instructors enrolled in off-campus courses in agricultural 
mechanics in Iowa, that the mean percentage of total instruc­
tion time spent in teaching agricultural mechanics was 29.6. 
The percentage of agricultural mechanics instructional time 
devoted to the various types of instructional activities was 
found to be; classroom instruction, 28,7 percent; required 
activities, 35.9 percent; and approved activities, 35.4 per­
cent. He found that 13.7 percent of the total time spent by 
the instructors in supervising farming programs was spent in 
supervising agricultural mechanics activities. 
Hoerner organized the agricultural mechanics instruction 
into 12 units. The mean number of weeks spent on each unit 
of instruction by the 71 Iowa vocational agriculture instruc­
tors was reported as follows [13, p. 2]: 
arc welding, 8.0; carpentry, 8.8; concrete, 2.5; 
electricity, 2.8; electric meters, 2.0; electric 
controls, 1.2; tractor power, 4,4; oxy-acetylene, 
3.9; hot and cold metal, 2,8; small engines, 4.8; 
ag. machinery, 4.5; and soil and water, 3.7. 
The mean size of the agricultural mechanics laboratory 
was found to be 1,936 sq. ft.; classroom, 666 sq. ft,; 
office, 90 sq. ft,; shop storage area, 171 sq. ft.; class­
room storage area, 69 sq, ft.; and locker and restroom area, 
100 sq. ft. Hoerner [13] indicated that 51.4 percent of the 
cifcjH«arLmontâ âUsrac! their facilitiss with cthzr 
curricula ano that the mean age of agricultural department 
facilities was 14.7 years. 
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Post-Secondary Aree School Agriculture Programs 
Wagoner [36] designed a study to determine agricultural 
mechanics education needs of young farmers in northwest Iowa 
at the post-secondary level. 
The purposes of this study were to identify young men 
living on farms in four northwestern counties of Iowa desiring 
training in agricultural equipment mechanics, to determine their 
need for additional training in agricultural equipment mechanics, 
and to determine the present level of competence possessed in 
agricultural equipment mechanics skills. 
Of the 36 competencies included in the study, 11 were 
understandings, 20 were mechanical abilities, and 5 were manage­
ment and business abilities. 
The 221 young men between the ages of 17 and 23 returning 
usable questionnaires were asked to rate their present level 
of competence using a scale of 0-4, [0 = none, 4 = much]. 
Wagoner found that the mean score for competence possessed in 
understandings was 2.01, for mechanical abilities, 1.76, and 
for management abilities it was 1.91. 
Young men who had completed either 1 and 2, 3 and 4, or 
5 and 6 semesters of high school vocational agriculture pos­
sessed more competence in both understandings and mechanical 
abilities than did those with no vocational agriculture. 
The respondents possessed most competence in the following; 
[1] principles of operation of farm machines, [2] operating 
gasoline engines, [3] interpreting and following service 
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manuals For proper machine adjustment and maintenance, and 
[4] using an arc or oxy-acetylene welder. Least competence 
was possessed in the following: [1] removing and installing 
cylinder sleeves, [2] identifying oversize pistons, [3] using 
a micrometer and other precision measuring devices, [4] oper­
ating diesel engines, and [5] adjusting and maintaining 
electrical systems. 
Findings in this study indicated that secondary vocational 
agriculture departments were teaching some of the needed compe­
tencies in agricultural equipment mechanics, and that area 
schools could provide classes for young men interested in 
agricultural equipment mechanics training. 
Halterman and Bender [10] concluded from an Ohio study 
that formal, pre-service, full, and part-time extension tech­
nical training programs conducted at the post-secondary school 
level are essential to meet the current and anticipated needs 
of workers in agricultural engineering and mechanics. 
Forty percent of the tractor and farm machinery dealer­
ships in Ohio, and one-third of the firms engaged in soil and 
water conservation and use, employed individuals with agricul­
tural engineering and mechanics training. 
The researchers reported that 48 percent of all workers 
employed in the field of agricultural engineering and mechanics 
spent much of their time in the area of power and machinery; 
that approximately one-third spent a major part of their time 
in the area of soil and water conservation and use; and that 
26 
only three percent spent much of their time in agricultural 
electrification. 
Beginning salaries paid for workers by agricultural engi­
neering and mechanics firms were competitive with those in 
other fields. 
In a study conducted by Bail and Hamilton [1] the innova­
tive off-farm agricultural education programs in New York and 
Connecticut were assessed as phase I of the study, and the 
articulation of programs at the secondary and post-secondary 
levels with those in the agricultural and technical colleges 
was phase II of their research. 
The secondary and post-secondary teachers of agriculture, 
after studying content of existing programs, competencies 
needed, job opportunities, and pupil selection, proposed a 
state course of study for New York. 
The proposed secondary school agricultural mechanization 
course of study provided for the following time allocation 
among instructional areas in terms of double periods; shop 
management, 14; job opportunities and training needs, 17; 
developing advanced skills in agricultural mechanization, 35; 
tractors and engines, 165; soil preparation equipment, 19; 
planting, fertilizing and seeding equipment, 25; cultivating 
equipment, 15; harvesting equipment, 63; materials handling, 55; 
agricultural structures, 70; and soil and water management 
equipment, 30. 
The secondary school vocational agriculture teacher would 
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have to make a selection of areas to be taught, since the total 
number of periods exceeds the time available in most schools. 
Curricula at six post-secondary level institutions in 
New York were found by the researchers to include courses in 
the following areas: agricultural machinery, agricultural 
tractors and engines, agricultural structures, agricultural 
electrification, agricultural products handling, advanced 
agricultural structures, welding, advanced agricultural 
machinery, internal combustion engines, agricultural equipment, 
drafting, small power equipment, structures and surveying, 
agricultural hydraulics, agricultural diesels, and agricultural 
equipment retailing 
Snepp and Woodin [33] in an Ohio study, surveyed 161 junior 
colleges in 34 states to obtain information about their pro­
grams. Agriculture was listed as a curricular offering by 30 
percent of the public junior colleges. Transfer and terminal-
technical programs were reported as being the most common types 
of agricultural programs in the states sampled. These programs 
enrolled over 80 percent of the agricultural students, whereas 
adult education programs were reported to be practically non­
existent. Agricultural faculty and staff generally held 
advanced degrees. 
The l is  respondents to the questionnaire recommended that 
and provide for transfer, terminal-technical, vocational, and 
adult educational programs. 
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The Ohio Center for Vocational and Technical Education [6], 
assisted by 30 agricultural educators from 16 states, developed 
a course in machinery service occupations for use in junior or . 
community colleges, vocational schools, technical institutes, 
and branches of universities serving areas larger than local 
school districts. The course was dividad into 16 modules or 
areas of instruction, each one being a complete self-contained 
part of the course. 
Each module was described in a separate publication de­
signed to assist state and local vocational education leaders 
in developing programs to prepare youth and adults for employ­
ment and/or advancement in off-farm agricultural occupations. 
Five levels of employment were defined. For each level 
of employment, modules needed and time allotments were assigned. 
The levels of employment were [6, p. 1]: 
1. agricultural machinery set-up man 
2. agricultural machinery mechanic's helper 
3. agricultural machinery mechanic 
4. agricultural machinery parts man 
5. agricultural machinery service supervisor 
The 16 modules listed for the course in machinery service 
occupations were: 
[1] Organization and Management of Agricultural Machinery 
Dealerships ; 
[2] Agricultural Machinery Service Department Orienting 
Procedures ; 
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Procedures ; 
[4] Agricultural Salesmanship; 
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[5] Human Relations in Agricultural Occupations; 
[6] Metal Fusion and Fabrication Welding; 
[7] Agricultural Machinery Assembly and Lubrication; 
[8] Mechanical Power Transfer Systems; 
[9] Hydraulic Power Transfer Systems; 
[10] Adjustment, Maintenance, and Repair of Tillage, 
Planting, Spraying and Fertilizing Machinery; 
[11] Adjustment, Maintenance, and Repair of Crop Harvesting 
Machinery ; 
[12] Adjustment, Maintenance and "Repair of Small Gasoline 
Engines ; 
[13] Tractor Tune-up and Maintenance; 
[14] Gasoline Tractor Engine Systems; 
[15] Diesel Engine Systems; and 
[IB] Tractor Repair. 
The major purposes of a study conducted by Maxwell [25] 
were to determine the agricultural competencies needed by males 
employed in wholesale farm machinery distribution and to deter­
mine the employment opportunities in that area in Iowa. 
The agricultural competencies that had the highest mean 
scores based on need by employees were; [1] the ability to 
conduct agricultural training sessions for others; and [2] the 
understandings of agricultural economics and the farm economy, 
farm credit sources, new ideas and trends in farm operation, 
and machine capabilities. 
The nonagricultural eompsteneies found to be most needed 
were: [1] the abilities to follow instructions accurately, 
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make decisions based on factual and objective reasoning, and 
accept responsibility; and [2] the understandings of personal 
discipline and salesmanship. 
The occupational levels in the wholesale farm machinery 
industry used in the study included: [1] manager, [2] product 
education and dealer development, [3] sales, [4] parts and 
service, [5] credit and collections, and [6] accounting and 
clerical. 
Educational implications of the study were that managers, 
sales personnel, parts and service, and credit and collections 
employees could benefit from training in vocational agriculture. 
Prospective employees in accounting and clerical could benefit 
from vocational programs in commercial and business education. 
Sales employees indicated that they could benefit from a 
specialized program in sales training and technical agriculture 
such as could be provided by the area vocational-technical 
schools. 
Cooperative Agricultural Extension Service Programs 
According to an Iowa State University report [7], the 
county extension director is only one of many sources of infor­
mation for farmers and that many public and commercial sources 
were as reliable, detailed, and up-to-date as county extension 
directors. The report indicated that magazines, newspapers, 
and radio are the most direct sources of new information used 
by farmers; commercial suppliers and processors were ranked 
31 
second in importance. 
The Soil Conservation Service and the Agricultural Stabi­
lization and Conservation Service were given as examples of 
other county agencies providing advice. It was pointed out 
that their advice is backed by cost-sharing payments for 
participation, whereas extension service advice is not. People 
see duplication and conflict of purpose in these agencies. The 
report suggested that the county extension director's function 
was becoming more obscure. 
Extension programs were reported as being concentrated 
heavily on agricultural technology and 4-H with home economics 
also being a large program in terms of resources used. The 
percentages of extension time devoted to the major areas were: 
agricultural technology, 36.4 percent; home economics, 23 per­
cent; management, 8.1 percent; community development and public 
affairs, 6.6 percent; and marketing, 6.4 percent. 
Total number of county extension man days expended in 1962 
was 77,793 and total state extension man days was 33,367 for a 
total of 111,160 man days. Time allocation to agricultural 
engineering was 1,508 county man days and 1,711 state man days. 
The report [7] indicated that 85 to 90 percent of exten­
sion staff time was spent with and for commercial farmers and 
their families. 
Crawford [8] in a 1969 study of Iowa young farmers, found 
that there were 13,630 young farm operators, 30 years of age 
or under in the state in 1968. He estimated that 75 to 80 
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percent of these would participate in educational programs if 
the curricula in these programs were designed to meet their 
needs. 
Secondary school vocational agriculture departments, area 
vocational-technical schools, and the county extension service 
have limited organized programs for young farmers. The 
researcher indicated that these educational agencies should be 
the ones to expand and further develop needed programs. 
Crawford made the following recommendations for young 
farm operator educational programs [8, pp. 164, 165]: 
1. Land Grant Universities should continue to provide 
educational programs for training of young farm 
operators. These young men need a post high school 
formal educational program prior to their entry 
in farming. Enrollments have risen in recent years 
and should continue to increase in these programs. 
The Winter Quarter Farm Operation curriculum at 
Iowa State University should emphasize courses 
which will be practical and applicable to the 
young farm operator. The two and four year curric-
ulums should be beneficial to those young men who 
desire a more comprehensive education. The newly 
developed two year Technical Institute in Agricul­
ture program at Iowa State University should be 
appropriate for the young men who are not suited 
for a college credit program but desire advanced 
education for farming, 
2. Area vocational technical schools have been and 
should continue to develop programs for young 
farm operators. Their programs may be designed 
to prepare the young man for farming or to assist 
him while farming. Veterans classes, which are 
now sponsored by the area vocational technical 
schools, should be continued and expanded to meet 
the needs of these young men. 
3* Each high school vocsticnsl agriculture depsptmant 
[234 departments] in Iowa should have a young 
farmer program. It is estimated there are 
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sufficient numbers in each school district to pro­
vide a group of 20 to 30 young men. 
4. Each county in Iowa under the direction of the 
county extension director and with the assistance 
of area extension personnel should develop a Farm 
and Home Business Management program for young 
farm operators in their county. It is estimated 
that each county may expect to enroll 30 to 40 
young men in this program. In counties with few 
or no vocational agriculture departments, it is 
imperative that the extension service provide 
this program, 
5. Programs need to be organized on a year around 
basis in order to meet the problems of young 
farmers as they arise. 
6. The year around program should include group 
educational projects, tours or trips, recreational 
activities, family events, on farm instruction, 
as well as instruction in agricultural mechanics 
and technical agriculture. 
7. Emphasis of these programs should be in the areas 
of money management, record analysis, crops and 
livestock management, machinery management, legal 
transactions, and family living. 
The main purpose of a study conducted by Voland [35] was 
to determine the relationship of selected personal, social, 
social psychological, and economic factors to participation in 
the extension program by farmers in the Collins community. 
A score was computed for each of 148 farm operators inter­
viewed on the basis of the number of different kinds of 
contacts he had with the extension service during the previous 
year. 
Factors studied that were significantly related to exten­
sion participation scores were net worth, size of farm, attend­
ance at adult evening school, and participation in the veterans' 
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on-the-farm training program. Factors not significantly 
related to extension scores were age, years Farming experience, 
educational level, tenure status, having taken vocational agri­
culture in the secondary school, having been an FFA member, and 
number years oF 4-H club membership. 
Farmers who indicated that the subject areas oF buying 
and maintenance oF machinery, overall Farm management, and 
crop rotation were related to extension participation, had 
higher participation scores or more contacts with extension, 
than those who named the areas oF livestock and poultry diseases, 
construction and maintenance oF buildings, crop production 
problems, soil conservation, swine production, marketing, 
understanding government agencies and Farm programs, and tax 
and school problems as related to participation in extension 
programs. 
Iverson [22] in an Iowa study, obtained Farmer reaction 
to an extension agronomy school For adult Farmers where 
scientiFic principles and practices were emphasized instead oF 
the typical soil management and crop production Factors. 
Following the completion oF the instruction, the partic­
ipants were asked to evaluate the course. Nearly halF, 49.4 
percent, thought the relative emphasis was about right; 45.3 
percent indicated that they wished more emphasis had been 
olaced on oractical soils management and crop oroduction. 
Participants indicated that they would be most interested 
in attending schools which were described as intermediate in 
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the amount of emphasis given scientific principles. 
Iverson [22] noted that in an agronomy school where scien­
tific principles were emphasized, the participants were younger, 
had more formal education, operated larger farms, had higher 
gross farm product sales, and were employed more days off farm 
than the general farm operator population of the district. 
Beavers [2] conducted a study to determine how Iowa county 
extension directors and program planning committee members 
perceive extension program planning. 
She suggested that reappraisal of extension program eval­
uation in objective terms rather than energy spent or procedure 
used would improve program planning; that objectives should be 
established against which accomplishments can be measured. 
Beavers stated in her conclusions that [2, pp. 162, 163]: 
There are certain objectives that can be accomplished 
through county extension program planning. The 
objectives which seem to have most support from the 
literature and from county extension agents and 
committee members include: 
[a] developing an extension program based on the 
problems identified cooperatively by the 
people and the extension staff, 
[b] developing leadership among those involved 
on program planning committees, 
Co] providing the situation for people to take 
action on recognized problems, and 
[d] providing a basis against which accomplish­
ments can be measured. 
It was indicated that little work had been done to identify 
the educational outcome or behavioral changes in those actively 
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involved in program planning in extension and that moat earlier 
research had been concerned with describing the program plan­
ning process. 
In a study of agricultural extension agents in Virginia, 
Moore [27] Found that employees with longer tenure were not 
also significantly higher performers. Performance was assigned 
a numerical score by district agents. Elements used in the 
rating of performance were habits of work, amount of work, 
quality of work, cooperation, intelligence, and initiative. 
Adaptability and undergraduate grade point average were 
not found to be significantly related to performance. Credit 
hours in education, and in agricultural education, and grade 
point average in psychology in the undergraduate curriculum 
were found to have a significant negative relationship to the 
performance rating of Virginia agricultural extension agents. 
Moore [27] found that the vocational interests of exten­
sion agents were similar to those of farmers, forest service 
men, YMCA physical directors, and school superintendents. 
In a North Carolina extension publication Boone et al. 
stated [4, p. 3]: 
The total staff of the Cooperative Extension 
system must become thoroughly knowledgeable of and 
committed to its philosophy. . . . 
The philosophy of Extension is that people 
must be assisted within a democratic framework. 
This pnilesQphy reflects the Firm conviction 
that people adjust to change most rapidly in a 
democratic environment in which selF expression, 
selF direction, and self improvement are encouraged. 
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This development can best be accomplished through 
a program of purposeful continuing education in 
which people, throu^ their own initiative, identify 
and solve problems directly affecting their welfare. 
To this end, Extension starts with people where 
they are by helping them to attain a more satisfying 
way of life. 
In a discussion of accountability, he indicated that 
the Cooperative Extension Service SEMIS reporting system is 
an example of a concerted effort to collect, analyze, and report 
data illustrative of its educational effort. He pointed out 
that this reporting system should not be used alone, that it 
should be used in addition to systematic evaluation systems. 
Boone et al. reported that [4, p. 5]: 
The accountability process requires the system 
to [1] identify the real needs of relevant publics, 
[2] develop program designs to meet needs, [3] 
package program delivery systems for effective 
implementation, [4] develop realistic and feasible 
evaluation systems, and [5] establish meaningful 
systems through which results may be disseminated 
to those to whom the educational system is account­
able. 
In summary, the review of literature revealed that some 
research had been done evaluating curriculum needs in agri­
cultural mechanics, and how well the existing curricula in 
secondary schools were meeting those needs. 
Very little research had been conducted relating to 
curriculums in post-secondary area schools and to content of 
the cooperative extension service programs. 
THo 1 f-f-.oi-af.ui»»» that had been no oroanized 
effort to study the curricula of public supported agencies to 
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determine the relationship of their offerings to each other, 
and if the emphasis of instruction in certain areas of agri­
cultural mechanics were being duplicated while other areas 
were being neglected. 
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METHOD OF PHOCEOURE 
The purpose of this study, as was stated in the intro­
duction, was to determine the content and emphasis of agricul­
tural mechanics instruction provided by secondary and area 
vocational-technical schools and by the Cooperative Extension 
Service in Iowa for the fiscal year 1970-1971. In addition, 
the relationship of selected factors to content and emphasis 
of instruction was analyzed. 
This study was part of phase I of an overall study 
entitled "Education Programs to Meet the Manpower Needs of 
Iowa Agriculture." Phase I of the study included content and 
emphasis of agricultural education programs in Iowa. In 
addition to agricultural mechanics, other areas studied were: 
[a] animal science, [b] agronomic science, [c] economics of 
farm business management, [d] off-farm agribusiness management, 
and Ce] personal and leadership development. 
Selection of Participating Educational Agencies 
Three public supported educational agencies were identi­
fied as providing agricultural education programs in Iowa at 
less than the professional or baccalaureate level ; these were 
secondary schools, area vocational schools and community 
colleges, and local cooperative extension services. 
•  l a w  ^  i  a w  w w a k  w w w w i i w « m «  ^  i w w ^ w  •  •  w  v  #  *  y  v w w w  —  
tional agriculture programs in their curricula, the 12 area 
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schools providing agricultural programs, and the 100 coopera­
tive extension service programs provided in 99 counties in 
Iowa. 
A stratified random sample of 75 secondary school voca­
tional agriculture programs was obtained by dividing the state 
into the five previously established economic areas, and 
further subdividing these areas into three parts. The eco­
nomic area divisions used were based on the classification 
used by the staff of the Agricultural Economics Department, 
Iowa State University, at the time the study was approved. 
The economic areas were subdivided into three nearly equal 
parts to obtain better geographic representation throughout 
the state. Seventy-five secondary schools with vocational 
agriculture programs were selected with 15 in each of the five 
economic areas. The selection procedure used involved number­
ing the secondary schools with vocational agriculture programs 
in each economic area; then, using a table of random numbers, 
ten schools were selected in each sub-economic area. The first 
five schools selected in each sub-economic area were asked by 
letter to participate in the study. If a school chose not to 
participate, the sixth school drawn in that sub-economic area 
was asked to participate, etc. The locations of participating 
secondary schools are shown in Figure 1. 
study were selected using the same technique as that used to 
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select the 75 secondary schools with vocational agriculture 
programs. The locations of the participating county coopera­
tive extension services are shown in Figure 2. 
The 12 area schools used in the study represented the 
total number of area post-secondary institutions having agri­
cultural programs in their curricula at the time the study was 
approved• The locations of the participating area schools are 
presented in Figure 3. 
Development of Data Collection Instrument 
A questionnaire requesting information about the staff 
and the institution or area was developed for each of the 
three educational agencies. The questionnaire was mailed to 
the vocational agriculture instructor in each participating 
secondary school, the head of the agricultural program in each 
area school for distribution to his staff, and to the county 
extension director and his staff in each selected county. A 
survey form requesting information on content and emphasis of 
instruction was mailed to vocational agriculture instructors 
and area school agriculture department heads. 
Vocational agriculture instructors were asked to collect 
information needed for filling out the general information 
questionnaire and the content and emphasis form, and bring it 
to a pre-selected center where assistance in completing the 
form would be prGvidêd. Thô cêntenS, located within reasonable 
driving distance for each instructor, were as follows: 
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Paullina, Oelwein, Pleasantville, Walnut, Columbus Junction, 
and Clarion. 
Each of the six researchers involved in phase I of the 
content and emphasis study traveled to one of the centers to 
provide assistance in filling out the general information and 
content and emphasis survey forms. The information from all 
75 participating schools was then coded and punched on com­
puter cards. The forms used to collect the secondary school 
data are included in Appendix A. 
Following the mailing of the area school questionnaires, 
each campus was visited by one of the project researchers 
where assistance was provided in filling out the survey forms. 
The completed forms were returned to Iowa State University 
where they were coded and information punched on computer 
cards. The forms used in the collection of area school data 
are included in Appendix B. 
The general information questionnaires sent to partici­
pating county cooperative extension personnel were returned by 
mail to Iowa State University. This information was coded 
and punched on computer cards. The questionnaire used is 
included in Appendix C. 
The content and emphasis of instruction data for the 
participating county cooperative extension services were 
cbtair.sd ijsing the cxtcrcicn ==rvic= SEMIS [Stet- Extereion 
Management Information System]. Total hours devoted to agri­
cultural mechanics, including preparation time and 
46 
instructional time, were obtained from the printout for each— 
youth and adults--for the fiscal year 1970-1971. 
Much judgement was required to match the combinations of 
state-wide purposes and subject codes with the agricultural 
mechanics instructional units assigned by the researcher. To 
determine the percentage of total time reported that was 
actual instructional time as provided by secondary and area 
school staff, cooperative extension service personnel were 
contacted and asked to estimate the percentage of total time 
reported in the SEMIS that was actual instructional time. The 
estimates provided indicated that approximately 30 percent of 
the total time was actual instructional time. The form used 
to record total time and instructional time for the coopera­
tive extension service is included in Appendix C. 
The instructional units representing subject matter 
taught in the agricultural mechanics area were included on the 
content and emphasis survey forms. The only changes necessary 
were on the cooperative extension service form. Items 2, 3, 
4, 5 and 6 were not used, [arc welding, oxy-acetylene welding 
and cutting, hot and cold metal working, carpentry end wood 
construction, and concrete and concrete masonry]; and an 
additional unit, pollution and environment, was added. The 
types and levels of instruction were changed as required to 
correspond to that provided by the tnree educational agonclas. 
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Treatment of Data 
The data collected were coded and transferred to 80 
column IBM cards. The data were processed at the computation 
center, Iowa State University. 
Following checking the card printout against the raw data, 
frequency counts were run and means and standard deviation 
were obtained. 
Single classification analysis of variance was used to 
test for significant differences in the mean hours of agri­
cultural mechanics instruction provided by secondary schools 
and county extension services grouped within selected inde­
pendent variables. 
The following single classification analysis of variance 
model was used: 
where : 
X^j = the observation of the person under the i^^ 
category of personal, agency, instructional or 
area characteristics 
U = mean observation associated with all j individuals 
within all i cells 
= effect due to membership in the i^^ category of 
personal, agency, instructional or area 
cnaracteriscics 
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The selected secondary school independent variables were: 
[2] total years experience 
[3] quarter hours beyond B.S. degree 
[4] semesters vocational agriculture 
[5] years participating in 4-H 
[6] total vocational agriculture enrollment 
[7] total young and adult class enrollment 
[8] total number of supervisory visits 
[9] total quarter hours agricultural engineering 
[10] quarter hours undergraduate agricultural engineering 
[11] quarter hours graduate agricultural engineering 
The selected cooperative extension service independent 
variables were: 
[1] economic area 
[2] total years experience 
[3] quarter hours beyond B.S. degree 
[4] semesters vocational agriculture 
[5] years participating in 4-H 
[6] grand total contacts [adult and youth] 
Statistics used were in accordance with Snedacor and 
Cochran [32], Roscoe [29], and Walker and Lev [37]. 
[1] economic area 
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FINDINGS 
Mean hours of agricultural mechanics instruction cate­
gorized by instructional units were used as the dependent 
variable in the analysis of data for secondary school and 
cooperative extension service programs. Total hours of in­
struction in agricultural mechanics were used to describe the 
vocational-technical and Veterans Cooperative Farm Training 
programs in area vocational schools and community colleges. 
The ANOV model used in the analysis of data was presented 
in the Method of Procedure Chapter. The findings are pre­
sented under three headings: [1] Secondary School Programs, 
[2] Post-secondary Area School Programs, and [3] Cooperative 
Extension Service Programs. 
Secondary School Programs 
Based on the information obtained from 75 vocational 
agriculture instructors selected randomly among the five 
economic areas of Iowa, the mean hours of agricultural 
mechanics instruction for 15 instructional units taught at 
various levels and through various types of instruction are 
presented in Table 1. 
The data in Table 1 reveal that the secondary instructors 
provided an average of 268.9 hours of instruction in agri­
cultural mechanics. The day student program, Vo-Ag (voca­
tional agriculture] I through IV, received 211.6 hours [78.8 
percent] of this instruction. Based on total hours [268.9], 
Table 1. Mean hours of agricultural mechanics instruction pro­
vided by local vo-ag departments in Iowa, 1970-1971 
Instructional Day student 
units 
Below 
9th Vo-Ag Vo-Ag Vo-Ag Vo-Ag 
grade I II III IV 
1. Safety in agricultural 
mechanics 0.3 4.2 2.8 2.2 1.8 
2. Arc welding 0.0 4.9 13.1 6.3 4.3 
3. Oxy-acetylene welding 
and cutting 0.0 2.0 7.8 4.1 3.1 
4. Hot, cold metal working 0.0 1.5 4.2 2.9 1.5 
5. Carpentry and wood 
construction 0.5 19.3 6.7 6.7 6.0 
6. Concrete and concrete 
masonry 0.0 1.7 1.9 3.4 2.3 
7. Farm structures and 
equipment 0.0 1.7 2.7 3.6 5.1 
8. Basic electricity and 
wiring 0.0 0.5 2.6 5.4 3.3 
9. Electric motors and 
controls 0.0 0.0 1.2 2.8 1.3 
10. Small gasoline engines 0.0 0.5 6.6 7.7 3.6 
11. Farm tractors and 
power units 0.4 0.5 2.7 6.2 8.9 
12. Farm machinery mainte­
nance and adjustment 0.0 0.5 3.2 5.3 7.8 
13. Soil, water mechanics 0.0 0.4 1.3 0.8 0.5 
14. Making and reading 
working drawings 0.1 2.5 1.7 1.5 1.2 
15. Improving, developing 
farm service center 0.0 0.6 0.5 1,2 1.1 
Total 1.3 40.8 59.1 60.1 51.8 
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Levels and types of instruction 
Young-adult Total 
Total Small group, Small group, program 
Vo-Ag individual, individual, mean 
I-IV visits FFA Total Classes visits Total N=7S 
11.0 1.4 
28.6 2.6 
17.0 1.0 
10.1 0.3 
38.7 5.1 
9.3 1.4 
13.1 4.2 
11.8  1 .0  
5.3 0.3 
18.4 1.1 
18.3 2.9 
16.8 3.7 
3.0 1.2 
6.9 0.1 
3.5 1.3 
211.8 27.6 
0.4 13.1 
0.8 32.0 
0 . 1  1 8 . 1  
0.0 10.4 
0.4 44.7 
0.7 11.4 
0.3 17.6 
0.2 13.0 
0.1 5.7 
0.3 19.8 
0.3 21.9 
0.2 20.7 
0.1 4.3 
0.0 7.1 
0.1 4.9 
4.0 244.7 
0.1 0.6 
3.1 2.4 
1.0 0.9 
0.1 0.3 
0 . 2  1 . 2  
0.1 0.7 
0.8 3.3 
0.2 0.6 
0.2 0.3 
0.5 0.7 
0 . 6  1 . 6  
0.5 2.6 
0.0 0.9 
0 . 0  0 . 0  
0.0 0.7 
7.4 16.8 
0.7 13.8 
5.5 37.5 
1.9 20.0 
0.4 10.8 
1.4 46.1 
0.8 12.2 
4.1 21.7 
0.8 13.8 
0.5 6.2 
1 .2  21 .0  
2.2 24.1 
3.1 23.8 
0.9 5.2 
0.0 7.1 
0.7 5.6 
24.2 268.9 
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Vo-Ag I accounted for 40.8 hours [15.2 percent]; Vo-Ag II, 
59.1 hours [22.0 percent]; Vo-Ag III, 60.1 hours [22.4 percent]; 
and Vo-Ag IV, 51.8 hours [19.3 percent]. The mean hours of 
instruction provided for young-adult [young farmer and adult 
farmer] classes was 7.4 [2.8 percent of total]. The remaining 
time, 49,7 hours, was utilized in providing instruction at the 
levels and of the types listed: [1] below 9th grade, 1,3 hours 
[0.5 percent of total]; [2] day student—small group, indi­
vidual instruction and occupational experience visitation, 
27.S hours [10.3 percent], and FFA, 4,0 hours [1,5 percent]; 
and [3] young-adult farmer—small group, individual instruc­
tion and occupational experience visitation, 16,8 hours [6,2 
percent], 
The data indicate that of the mean of 268,9 hours of 
instruction provided in agricultural mechanics, 126,6 hours 
[47,1 percent] were in construction and maintenance; 68,9 hours 
[25,6 percent] in power and machinery; 34,4 hours [12,8 percent] 
in structures and environment; 20,0 hours [7,4 percent] in 
electric power and processing; 5,2 hours [2,0 percent] in soil 
and water; and 13,8 hours [5.1 percent] in safety. 
The instructional units were categorized into the 
following agricultural mechanics areas: [1] construction and 
maintenance--arc welding, oxy-acetylene welding and cutting, 
hot and cold metal working, carpentry and wood conntnue-tfor»-
and concrete and concrete masonry; [2] power and machinery-­
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small gasoline engines, Farm tractors and power units, and 
farm machinery maintenance and adjustment; [3] structures 
and environment--farm structures and equipment, improving and 
developing the farm service center, and making and reading 
working drawings; [4] electric power and processing—basic 
electricity and wiring and electric motors and controls; 
[5] soil and water—soil and water mechanics; and [6] safety— 
safety in agricultural mechanics. 
The mean total hours of agricultural mechanics instruc-
tion provided in the five economic areas of Iowa and the 
sample mean are indicated in Table 2. The vo-ag [vocational 
agriculture] departments in the northeast dairy, southern 
pasture, and eastern livestock economic areas provided means 
of 302.4, 274.1, and 273.9 total hours of instruction respec­
tively, which were greater than the sample mean of 268.9 hours. 
The mean total hours provided in the cash grain area [249.3] 
and the western livestock area [242.5] were below the sample 
mean. 
Instruction provided in power and machinery ranged from 
81.2 hours in the cash grain area to 45.8 hours in the western 
livestock area. Instruction in construction and maintenance 
ranged from 144.6 hours in the northeast dairy area to 105.3 
hours in the cash grain area. The percentage of total hours 
area devoted to construction and maintenance instructional 
Table E:. Mean hours oF agricultural mechanics instruction provided by local voca­
tional agriculture departments categorized by instructional unit and by 
economic area, 1970-1971 
Economic areas 
Instructional 
units West, live­
stock 
Cash 
grain 
North­
east 
dairy 
East. 
1 ive-
stock 
South. 
pasture 
Sample 
mean 
N=75 
1. Safety in agricultural mechanics 12.7 13.7 13.3 15.6 13.2 13.8 
2. Arc welding 40.3 27.8 40 .6 38.5 40.0 37.5 
3. Oxy-acetylene welding and cutting 22.6 12.3 20.3 22.0 22.4 20.0 
4. Hot and cold metal working 8.3 7.6 13.5 12.9 11.8 10.8 
5. Carpentry and wood construction 41.5 43.5 52.7 47.5 45.2 46.1 
6. CorCrete and concrete masonry 9.0 14.1 17.5 9.9 10.0 12.2 
7. Farm structures and equipment 22.7 21.4 23.2 18.3 23.0 21.7 
8. Basic electricity and wiring 16.3 9.3 11.6 19.1 12.2 13.8 
9. Electric motors and controls 6.9 5.3 6.3 8.3 4.9 6.2 
10. Small gasoline engines 13.1 27.8 15.9 18.3 29.6 21.0 
11. Farm tractors and power units 14.7 27.3 26.7 28.7 23.2 24.1 
12. Farm machinery maintenance, adjust. 18.0 26.1 34.5 17.1 23.2 23.8 
13. Soil and water mechanics 4.9 5.7 6.7 5.2 3.5 5.2 
14. Making, reading working drawings 5.9 3.7 10.7 8.5 5.9 7.1 
15. Improving, developing the Farm 
service center 5.6 3.7 8.9 4.0 6.0 5.6 
Total 242.5 249.3 302.4 273.9 274.1 268.9 
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units ranged From 42 percent in the cash grain area to 50 per 
cent in the western livestock area. 
Approximately 10 percent of the mean total instructional 
time in the western livestock and eastern livestock economic 
areas was provided in the electric power and processing area 
with six percent being provided in each of the other three 
economic areas. Instructors in the northeast dairy area 
provided more mean hours of instruction in soil and water 
mechanics [6.7 hours] than those in any other economic area 
as indicated in Table 2. 
H o :  T h e r e  a r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  m e a n  
hours of agricultural mechanics instruction pro­
vided in specific instructional units among the 
five economic areas of Iowa. 
Table 3. Analysis of variance for mean hours of instruction 
in small gasoline engines provided by local vo-ag 
departments categorized by economic area, 1970-1971 
Source of g 
variation d.f. Sum of squares Mean square F 
Between 4 3,232.9883 808.2471 2.54* 
Within 70 22,290.8008 318.4399 
Total 74 25,523.7891 
^A single asterisk [)k] accompanying an F value designates 
that it is significant at the .05 level of confidence. A 
double asterisk [accompanying an F value designates that 
it is significant at the .01 level of confidence. F values, 
obtained from Snedecor and Cochran [32, pp. 560-563], and 
the degrees of freedom are footnoted whenever significant 
of'c: a* * XII a uauie* 
.05 ' 4,70 
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A single classification analysis of variance [ANOV] test 
revealed that there were significant differences in the mean 
hours of instruction provided in small gasoline engines among 
economic areas. 
The significant F value of 2.54, shown in Table 3, with 
2.50 being required at the .05 level of confidence, indicates 
that HOj^ should be rejected. There are significant differences 
in the mean hours of agricultural mechanics instruction pro­
vided in specific units among the five economic areas of lovta. 
/ 
A Scheffe test was run to determine the means that were 
significantly different. The Scheffe test was unable to 
detect this difference. According to Roscoe [29], where the 
samples are of nearly equal size and the ANOV test shows that 
there is a significant difference between means, it may be 
concluded that the largest mean is significantly larger than 
the smallest mean even though the Scheffe test was unable 
to detect this difference. 
The greatest difference between means exists between the 
western livestock area and the southern pasture area. 
Secondary vo-ag programs in the western livestock area 
of Iowa provided 221,0 mean hours of agricultural mechanics 
instruction in their day student [Vo-Ag I through IV] programs ; 
and 18.9 hours of instruction for the young-adult farmers 
according to data presented in Table 4. The sample means foi-» 
these levels of instruction were 211.8 and 24,2 hours respec­
tively . 
Table 4. Mean hours of agricultural mechanics instruction 
provided by local vo-ag departments for Vo-Ag I-IV 
students and young and adult farmers in the western 
livestock area, 1370-1971 
Instructional Day students 
units 
Vo-Ag Vo-Ag Vo-Ag 
I II III 
1. Safety in agricultural 
mechanics 
2. Arc welding 
3. Oxy-acetylene welding 
and cutting 
4. Hot, cold metal working 
5. Carpentry and wood 
construction 
6. Concrete and concrete 
masonry 
7. Farm structures and 
equipment 
8. Basic electricity and 
wiring 
9. Electric motors and 
controls 
10. Small gasoline engines 
11. Farm tractors and 
power units 
12. Farm machinery mainte­
nance and adjustment 
13. Soil, water mechanics 
14. Making and reading 
working drawings 
15. Improving, developing 
farm service center 
Tn4-<9l 
4.4 2.6 2.2 
6.1 16.9 3.3 
3.3 10.2 2.9 
0.9 4.0 2.3 
23.1 6.3 5.9 
0.3 0.3 6.3 
3.2 3.1 4.2 
0.0 3.4 7.2 
0.0 0.4 3.9 
0.0 2.7 9.1 
0.0 0.0 3.3 
0.0 0.0 2.1 
0.3 1.5 0.7 
3.4 1.3 0.5 
0.7 1.3 1.4 
A c -y cvi n cc o 
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Levels and types of instruction 
Young-adult 
Small group, Total Small group. Total 
Vo-Ag individual, Vo-Ag individual, young 
IV visits I-IV Classes visits adult 
1.6 1.5 12.3 
2.1 5.5 33.9 
2.3 1.2 19.9 
0.7 0.2 8.1 
3.7 1.3 40.3 
1.5 0.5 8.9 
5.1 5.3 20.9 
3.2 1.4 15.2 
1.2 0.1 5.6 
0.3 0.6 12.7 
7.1 1.3 11.7 
10.1 3.7 15.9 
0.3 1.7 4.5 
0.7 0.0 5.9 
0.8 1.0 5.2 
an 7 OR .9 5>oi _n 
0.0 0.1 0.1 
4.3 1.9 6.2 
1.6 1.1 2.7 
0.2 0.0 0.2 
0.5 0.9 1.4 
0 .1  0 .0  0 .1  
0.6 1.3 1.9 
0.6 0.5 1.1 
0.7 0.7 1.4 
0.2 0.1 0.3 
0.6 0.1 0.7 
0.3 1.9 2.2 
0.0 0.3 0.3 
0.0  0 .0  0 .0  
0.0 0.3 0.3 
9 7 Q.9 1P.P 
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The largest numbers of hours were devoted to carpentry 
and wood construction in Vo-Ag I [23.1] and to arc welding in 
Vo-Ag II [16.9], Small gasoline engines [9.1], basic elec­
tricity and wiring [7.2], concrete and concrete masonry [6.3], 
and carpentry and wood construction [5.9], received the most 
emphasis in Vo-Ag III. Farm machinery maintenance and adjust­
ment [10.1], farm tractors and power units [7.1], and farm 
structures and equipment [5.1] were provided to the largest 
extent in Vo-Ag IV. 
The instructional units included in construction and 
maintenance made up 50.3 percent of the mean total hours of 
agricultural mechanics instruction provided in the western 
livestock area, with power and machinery accounting for 
18.2 percent. 
Slightly over one-half the instructional time devoted to 
the young-adult farmer group was in the area of construction 
and maintenance, with 6.2 of the 10.6 hours provided being 
in arc welding. With the exception of four instructional 
units—safety in agricultural mechanics, soil and water 
mechanics, making and reading working drawings, and improving 
and developing the farm service center--where no instructional 
time was provided, the remainder of the instructional units 
received nearly equal emphasis. 
% s 1 m» 1 mm Z 
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cash grain area of Iowa, provided a total of 247.8 hours of 
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agricultural mechanics instruction For Vo-Ag I through IV and 
young-adult Farmer students as indicated by data in Table 5. 
Vo-Ag II students received 53.S hours oF day class instruction 
[24 percent oF the total]; Vo-Ag IV, 49.9 hours [22.4 percent]; 
Vo-Ag I and III, 39.1 and 39.6 hours, respectively [17.6 and 
17.8 percent]; and 40.5 hours [18.2 percent] were devoted to 
instruction to small groups, to individuals, and in occupa­
tional experience visitation. 
Instruction provided to young-adult Farmers individually, 
in small groups and in occupational experience visitation 
[21.3 hours] accounted For 83.5 percent oF their total 
instructional time. 
Construction and maintenance received most emphasis in 
the day student program, with 99.6 hours [44.8 percent] being 
provided. Power and machinery ranked second in hours oF 
instruction provided with 73.9 [33.2 percent], and structures 
and environment ranked third with 19.8 hours [8.9 percent] 
provided. The major emphases in instruction provided in day 
classes were: Vo-Ag I--carpentry and wood construction 
[19.5 hours]; Vo-Ag II—small gasoline engines [11.3 hours], 
and arc welding [10.8 hours]; Vo-Ag III—Farm machinery 
[6.7 hours], small gasoline engines [6.0 hours], and Farm 
machinery maintenance and adjustment [6.7 hours]; and in 
farm tractors and power units [7.6 hours], and small gasoline 
Table 5, Mean hours of agricultural mechanics instruction 
provided by local vo-ag departments for Vo-Ag I-IV 
students and young and adult farmers in the cash 
grain area, 1970-1971 
Instructional Day students 
units —————————————— 
Vo-Ag Vo-Ag Vo-Ag 
I II III 
1. Safety in agricultural 
mechanics 
2. Arc welding 
3. Oxy-acetylene welding 
and cutting 
4. Hot, cold metal working 
5. Carpentry and wood 
construction 
6. Concrete and concrete 
masonry 
7. Farm structures and 
equipment 
8. Basic electricity and 
wiring 
9. Electric motors and 
controls 
10. Small gasoline engines 
11. Farm tractors and 
power units 
12. Farm machinery mainte­
nance and adjustment 
13. Soil, water mechanics 
14. Making and reading 
working drawings 
15. Improving, developing 
farm service center 
Total 
4.3 2.2 1.3 
6.2 10.8 3.5 
1.3 5.7 1.7 
0.7 4.9 0.7 
19.5 1.9 1.9 
1.3 2.0 3.3 
1.9 2.1 2.0 
0.4 3.0 1.8 
0.1 1.3 2.4 
0.0 11.3 6.0 
0.0 5.3 5.9 
0.5 2.0 6.7 
0.9 0.5 0.0 
1 . 6  0 . 1  2 . 0  
0.4 0.1 0.4 
âû.i Sa.K dà.tà 
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Levels and types of instruction 
Small group, Total 
Vo-Ag individual, Vo-ag 
IV visits I-IV Classes 
Young-adult 
Small group, 
individual, 
visits 
Total 
young 
adult 
2.0 2.2 12.0 
2.9 1.7 25.1 
2.4 0.8 11.3 
1.2 0.1 7.6 
3.5 14.9 41.7 
5.0 1.7 13.3 
4.2 3.5 13.7 
2.7 1.1 9.0 
1.2 0.1 5.1 
7.2 1.9 26.4 
7.6 6.3 25.1 
8.9 4.3 22.4 
0.3 1.2 2.9 
0.1 0.0 3.8 
0.7 0.7 2,3 
Ha.a HU.3 ccc.u 
0.3 1.5 1.8 
1.5 1.0 2.5 
0.3 0.1 0.4 
0.0 0.0 0.0 
0 .0  1 .1  1 .1  
0.0 0.7 0.7 
1.2 6.5 7.7 
0.0 0.3 0.3 
0.0 0.2 0.2 
0.0 0.7 0.7 
0.3 1.9 2.2 
0.5 3.3 3.8 
0.1 2.7 2.a 
0.0 0.0 0.0 
0.0 1.3 1.3 
H m a 21.3 Za.5 
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engines [7.2 hours]. 
The arc welding and farm structures and equipment units 
received most emphasis in the young-adult farmer classes in 
the cash grain economic area. 
The data in Table 6 reveal that the randomly selected 
secondary vo-ag departments in the northeast dairy area pro­
vided an average of 290.3 hours of agricultural mechanics 
instruction to Vo-Ag I-IV day students and young-adult farmers. 
Vo-Ag II and III students received the most instruction, 
78.1 hours [31 percent] and 71.4 hours [28 percent] respec­
tively, of the day student groups. Vo-Ag IV ranked third 
with 36.2 hours [14 percent], and Vo-Ag I, fourth with 
24.6 hours [10 percent]. Instruction provided individually, 
in small groups and in occupational experience visitation, 
44.2 hours, accounted for 17 percent of the day student total. 
Approximately 73 percent [26 hours] of the instruction for 
young-adult farmers was provided to individuals, small groups, 
and in occupational experience visitation. The major emphasis 
of instruction was in construction and maintenance, 122.3 
hours [48.1 percent], with power and machinery ranking second 
with 64.5 hours [25.3 percent]. 
Instruction in carpentry and wood construction, 12.9 hours, 
accounted for slightly over one-half the mean hours provided 
in vo-Ag i. Arc welding [ia.o hours}, carpentry and wood 
construction [11.3 hours], and farm machinery maintenance 
Table S. Mean hours of agricultural mechanics instruction 
provided by local vo-ag departments for Vo-Ag I-IV 
students and young and adult farmers in the north­
east dairy area, 1970-1971 
Instructional Day students 
units ——————— 
Vo -Ag Vo -Ag Vo -Ag 
I II III 
1. Safety in agricultural 
mechanics 
2. Arc welding 
3. Oxy-acetylene welding 
and cutting 
4. Hot, cold metal working 
5. Carpentry and wood 
construction 
6. Concrete and concrete 
masonry 
7. Farm structures and 
equipment 
8. Basic electricity and 
wiring 
9. Electric motors and 
controls 
10. Small gasoline engines 
11. Farm tractors and 
power units 
12. Farm machinery mainte­
nance and adjustment 
13. Soil, water mechanics 
14. Making and reading 
working drawings 
15. Improving, developing 
farm service center 
To tai 
3.6 3.2 3.0 
3.3 13.8 8.8 
1.7 6.6 6.2 
0.6 5.0 5.2 
12.9 11.3 11.4 
0.5 3.7 2.1 
0.3 0.7 3.5 
0.0 3.3 2.3 
0.0 1.1 1.9 
0.5 5.1 6.6 
0.2 6.3 7.5 
0.0 11.2 5.7 
0.0 1.9 2.2 
0.9 4.1 2.8 
0.1 0.8 2.2 
24.6 75.1 71.4 
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Levels and types of instruction 
Young-adult 
Small group, Total Small group, Total 
Vo-Ag individual, Vo-Ag individual, young 
IV visits I-IV Classes visits adult 
1.4 1.3 12.5 
2.9 2.6 31.4 
2.1 1.1 17.7 
0.2 0.9 11.9 
9.5 4.1 49.2 
2.0 3.8 12.1 
3.5 9.2 17.2 
2.8 1.3 9.7 
0.9 0.8 4.7 
1.3 1.9 15.4 
2.7 3.6 20.3 
3.8 8.1 28.8 
0.1 1.5 5.7 
2.3 0.3 10.4 
0.7 3.7 7.5 
36.2 44.2 254.5 
0.3 0.5 0.8 
4.1 4.0 8.1 
1.7 0.7 2.4 
0.1 1.5 1.6 
0.2 1.7 1.9 
0.1 2.0 2.1 
1.3 3.4 4.7 
0.1 1.0 1.1 
0.3 0.8 1.1 
0.0 0.5 0.5 
0.7 4.5 5.2 
0.9 3.9 4.8 
0.0 0.7 0.7 
0.0 0.1 0.1 
0.0 0.7 0.7 
9.8 26.0 35.8 
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and adjustment [11.2 hours] received the major emphasis in 
Vo-Ag II. Carpentry and wood construction ranked first in 
mean hours devoted to instruction in both Vo-Ag III and 
Vo-Ag IV. Young-adult farmer classes received 4.1 hours of 
instruction in arc welding, 1.7 hours in oxy-acetylene 
welding, and 1.3 hours in farm structures and equipment. 
A mean of 267.9 total hours of instruction were provided 
by the 15 vo-ag departments sampled in the eastern livestock 
area as shown in Table 7. The mean total hours of instruction 
provided in agricultural mechanics were: 75.9 hours [30 per­
cent] in Vo-Ag III, 60.2 hours [24 percent] in Vo-Ag IV, 
56.6 hours [23 percent] in Vo-Ag II, and 44.2 hours [18 per­
cent] in Vo-Ag I. Individual and small group instruction, and 
that provided in occupational experience visitation amounted 
to 13.2 hours [5 percent] of the total instructional time 
provided for the Vo-Ag I-IV students. Only 35 percent of the 
agricultural mechanics instruction provided for young-adult 
farmers was class-type instruction. 
The units included in construction and maintenance 
accounted for 120.9 hours [40.3 percent] of the total instruc­
tional time in the agricultural mechanics program for day 
students. The power and machinery units ranked second in 
emphasis with 59.9 hours [24 percent]. Structures and environ­
ment ranked third with 27.2 hours [10.9 oercent]. 
The most emphasized instructional units in the day 
Table 7. Mean hours of agricultural mechanics instruction 
provided by local vo-ag departments for Vo-Ag I-IV 
students and young and adult farmers in the eastern 
livestock area, 1970-1971 
Instructional Day students 
units 
Vo-Ag Vo-Ag Vo-Ag 
I II III 
1. Safety in agricultural 
mechanics 
2. Arc welding 
3. Oxy-acetylene welding 
and cutting 
4. Hot, cold metal working 
5. Carpentry and wood 
construction 
6. Concrete and concrete 
masonry 
7. Farm structures and 
equipment 
8. Basic electricity and 
wiring 
9. Electric motors and 
controls 
10. Small gasoline engines 
11. Farm tractors and 
power units 
12. Farm machinery mainte­
nance and adjustment 
13. Soil, water mechanics 
14. Making and reading 
working drawings 
15. Improving, developing 
farm service center 
4.6 3.0 2.2 
3.2 14.7 8.5 
1.1 10.4 4.9 
2.4 3.5 4.3 
22.6 4.3 6.9 
2.5 0.6 4.4 
1.4 3.3 5.2 
1.5 0.6 8.7 
0.0 2.1 3.4 
0.1 7.1 6.5 
0.4 0.9 10.8 
0.5 1.5 7.1 
0.7 2.0 0.5 
2.8 1.9 1.4 
0.4 0.7 1.1 
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Levels and types of instruction 
Young-adult 
Small group, Total Small group, Total 
Vo-Ag individual, Vo-Ag individual, young 
IV visits 1-lV Classes visits adult 
1.6 0.7 12.1 
6.2 1.5 34.1 
4.6 0.3 21.3 
2.2 0.3 12.7 
6.7 2.9 43.4 
1.2 0.7 9.4 
3.8 1.8 15.5 
5.7 1.1 17.6 
2.5 0.3 8.3 
3.1 0.3 17.1 
13.0 1.4 26.5 
6.1 1.1 16.3 
0.2 0.7 4.1 
2.1 0.0 8.2 
1.2 0.1 3.5 
en - p 1 n. p PRO. Î 
0.0 0.7 0.7 
3.1 0.9 4.0 
0.7 0.0 0.7 
0.1 0.0 0.1 
0.3 2.0 2.3 
0.0 0.4 0.4 
0.6 2.2 2.6 
0.3 0.8 1.1 
0.0 0.0 0.0 
0 .0  1 .1  1 .1  
1 . 0  1 . 1  2 . 1  
0.2 0.7 0.9 
0 . 0  1 . 1  1 . 1  
0.0 0.0 0.0 
0.0 0.5 0.5 
R - a n .s 17.8 
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student program in the eastern livestock area were as follows: 
Vo-Ag I--carpentry and wood construction [22.6 hours]; Vo-Ag 
II--arc welding [14.7 hours], oxy-acetylene welding [10.4 
hours], and small gasoline engines [7.1 hours]; Vo-Ag Ill-
farm tractors and power units [10.6 hours], basic electricity 
[6.7 hours]; and arc welding [6.5 hours]; and Vo-Ag IV--farm 
tractors and power units [13.0 hours]. Arc welding accounted 
for nearly 50 percent [3.1 hours] of the total class-type 
instruction provided for young-adult farmers. 
The 15 vocational agriculture departments sampled in the 
southern pasture area provided an average of 277.2 hours of 
agricultural mechanics instruction as revealed by data in 
Table 8. Most instruction was provided in Vo-Ag IV [72.4 
hours] which accounted for 29 percent of the total hours pro­
vided in the four-year program. Vo-Ag III ranked second with 
57.7 hours [23 percent], and Vo-Ag II third with 52.7 hours 
[21 percent] of instruction. 
Mean hours devoted to individual and small group instruc­
tion and to occupational experience visitation made up eight 
percent [21.1 hours] of the Vo-Ag I-IV instructional time. 
Young-adult farmer classes accounted for 7.0 hours [29 percent] 
of the instructional time provided that group. 
Construction and maintenance units made up 48.2 percent 
Vo-Ag I-IV; power and machinery ranked second with 26.9 percent 
Table 8. Mean hours of agricultural mechanics instruction 
provided by local vo-ag departments for Vo-Ag I-IV 
students and young and adult farmers in the southern 
pasture area, 1970-1371 
Instructional 
units 
Day students 
Vo-Ag 
I 
Vo -A g 
II 
Vo -Ag 
III 
1. Safety in agricultural 
mechanics 
2. Arc welding 
3. Oxy-acetylene welding 
and cutting 
4. Hot, cold metal working 
5. Carpentry and wood 
construction 
6. Concrete and concrete 
masonry 
7. Farm structures and 
equipment 
8. Basic electricity and 
wiring 
9. Electric motors and 
controls 
10. Small gasoline engines 
11. Farm tractors and 
power units 
12. Fa,m machinery mainte­
nance and adjustment 
13. Soil, water mechanics 
14. Making and reading 
working drawings 
15. Improving, developing 
farm service center 
Total 
3.9 
5.7 
2.5 
3.0 
18.3 
3.6 
1.8 
0.3 
0 .0  
1.9 
1.7 
1.5 
0.0 
3.5 
1.3 
ziq n 
2.9 
9.1 
6.0 
3.5 
9.9 
3.0 
4.5 
2.5 
1.2 
6.9 
0.7 
1.3 
0.3 
0.9 
0 . 0  
2.2 
7.4 
4.9 
1.8 
7.3 
1 . 1  
2.9 
6.9 
2.3 
10.1 
3.7 
4.9 
0.5 
0.6 
1 . 1  
M •» 
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Levels and types of instruction 
Young-adult 
Small group, Total Small group, Total 
Vo-Ag individual, Vo-Ag individual, young 
IV visits I-IV Classes visits adult 
2.4 1.3 12.7 
7.2 7.4 36.8 
4.0 1.3 18.7 
3.3 0.3 11.9 
6.8 2.5 44.8 
1.7 0.3 9.7 
9.0 1.2 19.4 
2.1 0.1 11.9 
1.0 0.3 4.8 
6.2 0.9 26.0 
14.3 2.1 22.5 
10.3 1.5 19.5 
1.4 1.0 3.2 
0.9 0.0 5.9 
1.8 0.9 5.1 
72.4 21.1 252.9 
0.1 0.3 0.4 
2.5 4.1 6.6 
0.7 2.7 3.4 
0.1 0.1 0.2 
0.0 0.4 0.4 
0.1 0.7 0.8 
0.3 3.3 3.6 
0.0 0.3 0.3 
0.0 0.0 0.0 
2.3 1.0 3.3 
0.3 0.5 0.8 
0.5 3.2 3.7 
0.0 0.0 0.0 
0.0  0 .0  0 .0  
0.1 0.7 0.8 
7.0 17.3 24.3 
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[68.0 hours]; structures and environment third, 12 percent 
[30.4 hours]; electric power and processing fourth, 6.6 pei— 
cent [16.7 hours]; and safety in agricultural mechanics fifth, 
5.0 percent [12.7 hours]. 
The most taught instructional area in Vo-Ag I was car­
pentry and wood construction [18.3 hours]; Vo-Ag II, carpentry 
and wood construction [9.9 hours] and arc welding [9.1 hours]; 
Vo-Ag III, small gasoline engines [10.1 hours], arc welding 
[7.4 hours], and carpentry end wood construction [7.3 hours]; 
Vo-Ag IV, farm tractors and power units [14.3 hours], farm 
machinery maintenance and adjustment [10.3 hours], and farm 
structures and equipment [9.0 hours]. Arc welding and small 
gasoline engines received the greatest emphasis in the young-
adult farmer program. 
The data in Table 9 reveal that the range of agricultural 
mechanics instruction provided for the total day student pro­
gram was from 223.9 mean hours in the western livestock area 
to 266.8 hours in the northeast dairy area, the sample mean 
being 244.7 hours. The eastern livestock area provided 3.5 
mean hours of instruction in the below 9th grade level, whereas 
the northeast dairy and southern pasture areas provided none. 
The sample mean for this level of instruction was reported at 
1.3 mean hours. 
The southern oasture economic area provided 49.p mA»n 
hours of agricultural mechanics instruction for Vo-Ag I 
Table 9. Mean hours of agricultural mechanics instruction provided by level and 
type of instruction by local vo-ag departments categorized by economic 
area, 1970-1971 
Economic areas 
Levels and types of instruction West. 
1 ive-
stock 
Cash 
grain 
North-
east 
dairy 
East. 
1 ive-
stock 
South « 
pasture 
Sample 
mean 
N=75 
1. Below 9th grade 2.0 0.7 0.0 3. 5 O
 
b
 
1 .3 
2. Vo-Ag I 45.7 39.1 24.6 44. 3 49.2 40 .8 
3. Vo-Ag II 54.2 53.3 78.3 56. 7 52.8 59 .1 
4. Vo-Ag III 55.2 39.6 71.4 75. 7 57.7 60 .1 
5. Vo-Ag IV 40.5 49.9 36.2 60. 2 72.3 51 .8 
6. Total Vo-Ag I-IV program 195.8 181.9 210.5 236. 9 232.0 211 . 8  
7. Day student 
individual, 
small group, 
visitation 25.2 40.4 44.2 13. 3 15.1 27 .6 
8. FFA 1.1 1.0 12.1 2 .  1 3.4 4 .0 
9. Total day student program 223.9 224.0 266.8 255. 8 250.5 244 .7 
10. Young-adult classes 9.6 4.0 9.9 6. 3 6.9 7 .4 
11. Young-adult 
inc ividual, 
small group, 
visitation 9.1 21.4 25.8 11. 5 16.8 16 .8 
12. Total young-aduIt program 18.7 25.4 35.7 17. 8 23.7 24 .2 
13. Total 
adc'l t 
day student and young-
programs 242.5 249.3 302.4 273. 9 274.1 268 .9 
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students; the northeast dairy area provided 24.6 hours, and 
the sample mean was 40.8 hours. The range in mean hours 
instruction provided for Vo-Ag II was from 52.8 hours in the 
southern pasture area to 78.3 hours in the northeast dairy 
area. The sample mean for Vo-Ag II was reported as 59.1 hours. 
The sample mean for agricultural mechanics instruction in Vo-
Ag III was 60.1 hours with the eastern livestock area pro­
viding 75.7 hours; northeast dairy area, 71.4 hours; and the 
cash grain area, 39.6 hours. Instruction in agricultural 
mechanics in Vo-Ag IV ranged from 72.3 hours in the southern 
pasture area to 36.2 hours in the northeast dairy area, with 
a sample mean of 51.8 hours. 
Instructors in the northeast dairy area provided the 
most hours of total instruction for day students, whereas 
those in the eastern livestock area supplied the most hours 
of instruction in Vo-Ag I-IV. Major differences in mean hours 
devoted to small group, individual, and visitation types of 
instruction shown in Table 9 are between the northeast dairy 
area [44.2 hours] and the eastern livestock area [13.3 hours]. 
In the FFA type of instruction, the northeast dairy area pro­
vided 18.1 hours, whereas instructors in the eastern livestock 
area provided 2.1 hours. 
The range in hours of instructional time in the young-
«Hul-t fai-m«r» ni-oai-am is indicated in Table 9 as 17.8 hours 
provided in the eastern livestock area, and 35.7 hours in the 
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northeast dairy area. Instructors in the northeast dairy area 
provided 25.8 hours of instruction in small groups, individ­
ually, and in occupational experience visitation, whereas 
those in the eastern livestock area provided only 11.5 hours. 
Only nine percent of the 268.9 total hours of agricul­
tural mechanics instruction provided by local vo-ag departments 
was devoted to teaching young-adult farmers. Individual, 
small group, and visitation types of instruction in agricul­
tural mechanics accounted for 69.5 percent of the total 
instruction provided for this group. The percentages provided 
in each of the economic areas are as follows; western live­
stock [48.6 percent], cash grain [84.5 percent], northeast 
dairy [72.3 percent], eastern livestock [64.5 percent], and 
southern pasture [71 percent]. 
HOg: There are no significant differences in the mean 
hours of agricultural mechanics instruction pro­
vided by types and levels of instruction among 
economic areas. 
Table 10. Analysis of variance for mean hours of Vo-Ag I 
instruction provided by local vo-ag departments 
categorized by economic area, 1970-1971 
Source of ^ 
variation d.f. Sum of squares Mean square F 
ajcjv 
Between 4 5,586.1367 1,396.5342 4.12 
Within 70 23,701.8633 338.5979 
Total 74 29,288.0000 
.01 ^4,70 
= 3.60. 
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The ANOV test run on the mean hours of instruction pro­
duced an F value of 4.12 which is reported in Table 10. This 
value shows that there was a highly significant difference 
among economic areas in the mean hours of instruction provided 
in agricultural mechanics in Vo-Ag I. A Scheffe test was 
used to determine which economic areas were significantly 
different. It was found that the northeast dairy area [24.6 
hours], and the southern pasture area [49.2 hours], were 
significantly different. 
Table 11. Analysis of variance for mean hours of Vo-Ag IV 
instruction provided by local vo-ag departments 
categorized by economic area, 1970-1971 
Source of 
variation d.f, Sum of squares Mean square 
Between 
Within 
Total 
4 
70 
74 
12,974.9375 
71,939.0625 
84,914.0000 
3,243.7344 3.16 
1,027.7007 
*.05 ^ 4,70 = 2.50. 
As revealed in Table 11, there was a significant differ­
ence in the mean hours of instruction provided for Vo-Ag IV 
students among the economic areas. An F value of 3.16 is 
shown with a value of 2.50 required for significance at the 
.05 level of confidence. The Scheffe test was not able to 
detect between which economic areas the significance actually 
occurred. The greatest difference between means, however. 
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existed between the northeast dairy and the southern pasture 
areas. 
The null hypothesis HOg is rejected. There are signifi­
cant differences in the mean hours of agricultural mechanics 
instruction provided by local vo-ag departments stratified by 
types and levels of instruction among the economic areas. 
Characteristics of selected vo-ag department factors 
related to agricultural mechanics instruction are presented 
in Table 12. The number of students having agricultural 
mechanics as a part of their farming or occupational experience 
programs ranged from 37.1 in the western livestock area to 
25.5 in the cash grain area with a sample mean of 32.1. 
A mean of 13.8 percent of time spent by vo-ag instructors 
in making farm or work experience visits was related to agri­
cultural mechanics. The total class time [secondary and young-
adult] in vocational agriculture devoted to teaching agricul­
tural mechanics ranged from 30.2 percent in the eastern live­
stock area to 24.2 percent in the northeast dairy area. The 
sample mean was 27.0 percent. Data in Table 12 indicate that 
the percentage of total time spent in teaching agricultural 
mechanics devoted to classroom instruction was 27.3 percent; 
required laboratory activities, 32.7 percent; and to approved 
project activities, 40.0 percent. 
urn—an Iî ot-.i «e 
in Table 13. Observation of the means for economic areas and 
Table 12. Characteristics oF selected factors related to agricultural mechanics in­
struction provided by local vo-ag departments by economic area, 1970-1971 
Economic areas 
Factors West. North- East. 
live- Cash east live- South. 
stock grain dairy stock pasture 
Sample 
mean 
N=7S 
Number vo-ag students with 
agricultural mechanics as part 
of their farming or work 
experience program 37.1 25.5 30.7 31.3 35.9 32.1 
Percentage of time spent in making 
farm or work experience visits 
related to agricultural mechanics 12.9 10.9 16.3 15.7 13.3 13.8 vj 
00 
Percentage of total group 
instructional time spent in 
teaching agricultural mechanics 26.5 26.2 24.2 30.2 27.9 27.0 
Percentage of total agricultural 
mechanics time during the four year 
program devoted to : 
CcO classroom activities 
(!t)3 required activities 
(!c;3 approved activities 
20.6 
35.8 
43.6 
29.8 
36 . 5 
33.7 
31.0 
31.0 
38.0 
32.0 
27.1 
40.9 
23.3 
33.0 
43.7 
27.3 
32.7 
40.0 
Table 10. Selected instructor characteristics of local vo-ag departments in the 
economic areas of Iowa, 1970-1971 
Economic areas 
Characteristics West. 
1 ive-
stock 
Cash 
grain 
North­
east 
dairy 
East. 
1 ive-
stock 
South. 
pasture 
aampxE 
mean 
N=75 
Age 34.4 33.3 34.2 35.7 34.6 34.4 
Quarter hours beyond B.S. degree 33.1 21.1 36.5 32.3 31.1 30.8 
Quarter hours technical agriculture 
with In last five years 5.8 5.2 6.7 6.8 7.0 6.3 
Quarter hours agriculture education 
witliin last five years 10.1 7.1 9.3 8.5 8.4 8.7 
Quarter hours education within 
last five years 3.7 3.1 4.3 2.7 3.7 3.5 
Years tisnure in present location 8.5 5.7 6.5 6.3 7.7 6.9 
Years tisnure in Iowa 9.6 7.1 8.7 9.9 9.2 8.9 
Years teaching experience 9.7 7.2 9.3 9.9 9.5 9.1 
Years employment other than teaching 2.5 4.5 2.7 3.8 2.5 3.2 
Years oiaerating a farm 0.0 1.4 0.3 0.4 1.1 0.6 
Years working on a farm 0.7 0.3 1.3 0.8 0.3 0.7 
Years snployed; business and industry 0.4 0.7 0.3 0.2 0.5 0.4 
Years self-employed, 
business and industry 0.0 1.5 0.0 0.0 0.0 0.3 
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of the sample means reveals that vo-ag instructors all have 
similar educational and occupational experience backgrounds. 
The average vo-ag instructor sampled had completed 8,7 quarter 
hours of credits in agricultural education during the last 
five years, 6.3 quarter hours in technical agriculture, and 
3,5 quarter hours in education. The mean quarter hours of 
credits earned beyond the B.S. degree by the instructors was 
30.8. The average of the sampled 75 vo-ag instructors had 
taught a total of 9,1 years, 8.9 years in Iowa, and 6,9 years 
in the school in which he was teaching at the time of the 
study, 
HOg: There are no significant differences in the mean 
hours of agricultural mechanics instruction pro­
vided by vo-ag departments with instructors 
grouped by years of teaching experience, 
f 
Mean hours of safety instruction provided in agricultural 
mechanics was found to be significantly different [3.25 F value] 
among instructors grouped by total years of teaching experience 
as reported in Table 14, An F value of 4,19 indicates that 
highly significant differences existed in the hours of instruc­
tion provided in making and reading working drawings among 
instructors grouped by total years of teaching experience. 
The Scheffe test did not identify where the significant 
differences existed. The largest mean difference was between 
the 6 to 10 years experience group [2.8 hours], and the arouo 
with 16 or more years of teaching experience [15,4 hours]. 
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Table 14. Calculated F values for mean hours of agricultural 
mechanics instruction provided by local vo-ag 
departments categorized by instructional unit and 
by total years teaching experience of instructors, 
1970-1971 
Mean hours instruction 
by years teaching experience 
1-5 6-10 11-15 ^6 F® 
N=3G N=10 N=ll N=18 value 
Instructional 
units 
1. Safety in agricultural * 
mechanics 10.6 14.6 16.0 18,1 3.25 
2. Arc welding 40.4 40.0 31.4 33.7 0.85 
3. Oxy-acetylene welding 
and cutting 19.2 24.3 24.5 16.2 1.45 
4. Hot, cold metal working 7.2 13.6 13.9 14.6 1.58 
5. Carpentry and wood 
construction 42.2 51.4 49.1 49.2 0.35 
6. Concrete and concrete 
masonry 13.0 9.9 10.5 12.4 0.12 
7. Farm structures and 
equipment 18.3 18.5 29.9 25.3 0.90 
8. Basic electricity and 
wiring 13.5 7.2 11.0 19.2 1.84 
9. Electric motors and 
controls 7.4 2.2 6.0 6.9 1.39 
10. Small gasoline engines 20.1 19.9 24.2 21.3 0.14 
11. Farm tractors and 
power units 21.4 36.8 26.4 21.2 1.08 
12. Farm machinery mainte­
nance and adjustment 21.8 29.9 25.6 23.3 0.43 
13. Soil, water mechanics 2.9 9.1 8.3 5.6 1.74 
14. Making and reading 
working drawings 4.5 2.8 4.9 15.4 4.19 
15. Improving, developing 
farm service center 4.6 4.7 8.0 6.8 0.68 
Total 247.1 284.9 289.7 289.2 0.90 
.05 ^ 3,71 = 2.74; ** *^3,71 = 
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The Scheffe test did not identify the teaching experience 
intervals that were significant [3.25 F value] for the unit 
in safety; however, the largest mean difference exists be­
tween the 1 to 5 years teaching experience group [10.6 hours], 
and the group with IS or more years teaching experience [18.1 
hours]. 
The null hypothesis, HOg, is rejected. There are signif­
icant differences in the mean hours of agricultural mechanics 
instruction provided by instructors classified by total number 
years of teaching experience. 
The vo-ag instructors who had taught from 1 to 5 years 
provided an average of 247.1 total hours of agricultural 
mechanics instruction, whereas those who had taught six years 
or more provided from 284.9 hours to 289.7 hours. A differ­
ence of 15.6 hours is shown to exist between the mean hours 
of instruction provided in farm tractors and power units, 
12.0 hours in basic electricity and wiring, and 11.6 hours 
in farm structures and equipment. 
Ho^: There are no significant differences in the mean 
hours of agricultural mechanics instruction pro­
vided by local vo-ag departments with instructors 
stratified by numbers of credit hours earned 
beyond the 6.S. degree. 
An ANOV test for significance conducted on mean hours of 
instruction in oxy-acetylene welding provided by instructors 
stratified by number of credit hours earned beyond the B.S. 
degree, produced a significant F value of 2.64 as reported in 
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Table 15. The SchefFe test indicated the significant diffei— 
ence as being between the 26 to 38 and the 39 to 51 credit 
hour groups. Mean hours of instruction provided in the making 
and reading working drawings unit was found to be signifi­
cantly different [3.31 F value] when the instructors were 
categorized according to quarter hours of credits earned 
beyond the B.S. degree. The Scheffe test was not able to 
indicate where the significance existed; however the widest 
difference in means was between the third and fifth groups 
[third group, 26 to 38 quarter hours credit, and fifth group, 
— 52 quarter hours credit]. 
The null hypothesis, Ho^, is rejected. There are signif­
icant differences in the mean hours of agricultural mechanics 
instruction provided by local vo-ag departments with instruc­
tors stratified by number of credit hours earned beyond the 
B.S. degree. 
The mean total hours for the 15 instructional units 
ranged from 272.7 hours for the second group to 256.9 hours 
for the fifth group. Greatest differences in mean hours of 
agricultural mechanics instruction provided between instructor 
groups 3 and 4 were in the instructional units of arc welding, 
oxy-acetylene welding, and farm machinery maintenance and 
adjustment; between groups 3 and 5, widest differences were 
in basic electricity and wiring, and making and reading 
working drawings; and between groups 1 and 5, the largest 
Table l!5. Calculated F values For mean hours oF agricultural mechanics instruction 
provided by local vo-ag departments categorized by instructional unit 
and by quarter hours credit beyond B.S. degree completed by instruetor, 
1970-1971 
Mean hours instruction by 
Quarter hours beyond B.S. degree 
< 13 13-25 26-38 39-51 > 52 F® 
N=21 N=18 N=7 N=12 N=17 value 
1. Safety in agricultural mechanics 12 .8 14 .5 17 .8 13 .1 12 .8 0 .43 
2. Arc welding 39 .4 39 .3 53 .9 31 .4 30 .5 2 .14 
3. Oxy-acetylene welding and cutting 20 .3 19 .6 32 .6 13 .8 18 .9 2 .64* 
4. Hot and cold metal working 6 .5 13 .1 14 .0 10 .0 13 .0 0 .80 
5. Carpentry and wood construction 47 .3 45 .0 47 .3 55 .4 38 .6 0 .49 
8. Concrete and concrete masonry 16 .4 9 .6 9 .6 13 .3 9 .5 0 .57 
7. Farm structures and equipment 24 .1 17 .7 18 .7 21 .3 24 .6 0 .27 
8. Basic electricity and wiring 14 .0 13 .3 19 .4 15 .2 10 .2 0 .57 
9. Electric motors and controls 8 .1 6 .1 8 .3 5 .9 4 .1 0 .85 
10. Small gasoline engines 18 .1 20 .8 18 .0 25 .0 22 .9 0 .34 
11. Farm tractors and power units 16 .6 24 .4 17 .0 27 .8 33 .4 1 .24 
12. Farm machinery maintenance, adjustment 23 .2 25 .1 13 .4 28 .4 24 .2 0 .60 
13. Soil and water mechanics 6 .4 4 .2 2 .4 2 .7 7 .6 0 .79 
14. Making and reading working drawings 3 .5 12 .6 16 .4 5 .1 2 .7 3 .31* 
15. Improving, developing the Farm 
service center 4 .2 7 .4 6 .9 7 .3 3 .9 0 .71 
Total 280.9 272.7 295.5 275.7 256.9 0.19 
Instructional 
units 
a 
*.05 ^ 4,70 = 2.50. 
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difference was in farm tractors and power units. 
Ho_; There are no significant differences in the mean 
hours of agricultural mechanics instruction pro­
vided by local vo-ag departments with instructors 
categorized by semesters of vo-ag completed. 
The data in Table 16 reveal that vo-ag instructors who 
had completed 8 or more semesters of vocational agriculture 
in secondary school, group 3, provided 13.0 more hours of 
instruction in agricultural mechanics than those who had 
completed 3 or less semesters, group 1. Instructors in group 2 
provided 12.4 more hours of instruction in farm tractors and 
power units than those in group 1, but only 1.3 hours more 
than did those in group 3. Group 3 vo-ag instructors provided 
14.6 more hours in carpentry and wood construction than did 
those in group 2. 
Table 16 indicates a significant difference in the mean 
hours of instruction provided in making and reading working 
drawings [3.63 F value}. A Scheffe test run to determine the 
actual location of the significant difference yielded no 
positive results. Based on the largest mean difference, the 
significance is reasonably assumed to be between groups 1 and 2. 
The null hypothesis, HOg, is rejected. There are signifi­
cant differences in the mean hours of agricultural mechanics 
instruction provided by local vo-ag departments with instruc­
tors catagorizeo oy BemewtarH ur vw—ây CiûiTiplôuôu. 
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Table 16. Calculated F values for mean hours of agricultural 
mechanics instruction provided by local vo-ag 
departments categorized by instructional unit and 
by semesters of vo-ag completed by instructor, 
1970-1971 
Mean hours instruction by 
Instructional semesters vo-ag completed by instr. 
units < 3 3-7 > 8 F® 
N=26 N=ll N=38 value 
1. Safety in agricultural 
mechanics 15.0 15.7 12.3 0.97 
2. Arc welding 33.3 38.0 40.1 0.87 
3. Oxy-acetylone welding 
and cutting 16.3 13,3 22.6 1.92 
4. Hot; cold metal working 13.4 9.4 9.4 0.68 
5. Carpentry and wood 
construction 46.8 34.4 49.0 0.91 
6. Concrete and concrete 
masonry 10.2 12.7 13.2 0.23 
7. Farm structures and 
equipment 21.1 24.8 21.2 0.11 
8. Basic electricity and 
wiring 14.5 12.4 13.5 0.10 
9. Electric motors and 
controls 5.0 8.5 6.7 0.99 
10. Small gasoline engines 18.5 16.9 23.8 0.91 
11. Farm tractors and 
power units 16.7 29.1 27.8 1.77 
12. Farm machinery mainte­
nance and adjustment 26.0 33.7 19.4 2.36 
13. Soil, water mechanics 4.6 8.9 4.5 1.02 
14. Making and reading 
working drawings 12.0 3.3 4.6 3.63 
15. Improving, developing 
farm service center 7.1 2.9 5.4 1.07 
Total 260.5 270.0 273.5 0.11 
*.05 *^2,72 ~ 
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Ho : Years participation in 4-H by the instructor 
^ has no significant effect upon the mean hours 
of agricultural mechanics instruction provided 
in local vo-ag departments. 
No significant differences were found by the ANOV test 
among mean hours of instruction provided as shown in Table 17. 
The null hypothesis is not rejected; there are no significant 
differences in the mean hours of agricultural mechanics 
instruction provided in vo-ag departments where instructors 
are grouped by number of years of participation in 4-H. 
It is interesting to note that the instructors in group 1, 
those participating four years or less, provided 32.9 more 
hours of agricultural mechanics instruction than those in 
group 3, those having eight or more years participation, 
Vo-ag instructors in group 1 offered 7.7, or more, mean hours 
of instruction than did those in group 3 in each of the 
following instructional units: [1] concrete and concrete 
masonry, [2] farm structures and equipment, and [3] basic 
electricity and wiring. Instructors in group 1 provided 13.1 
more hours of instruction in farm tractors and power units 
than those in group 2. Instructors in group 3 devoted 12,2 
more hours of instruction to small gasoline engines than did 
those in group 2. 
HOy: There are no significant differences in 
the mean hours of agricultural mechanics 
instruction provided by local vo-ag depart­
ments stratified by total students snrcllad 
in vocational agriculture. 
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Table 17. Calculated F values for mean hours of agricultural 
mechanics instruction provided by local vo-ag 
departments categorized by instructional unit and 
by years of participation in 4-H by instructor, 
1970-1971 
Instructional 
Mean hours instruction by 
years of participation in 4-H 
units <4 4-7 —8 F 
N=49 N=12 N=14 value 
1. Safety in agricultural 
mechanics 13.0 15.9 14,3 0.51 
2. Arc welding 36.5 36.2 41.8 0.39 
3. Oxy-acetylene welding 
and cutting 19.4 23.6 18.5 0.61 
4. Hot, cold metal working 11.7 8.6 9.5 0.30 
5. Carpentry and wood 
construction 47.2 45.9 42.4 0.12 
6. Concrete and concrete 
masonry 14.6 7.9 6.9 1.57 
7. Farm structures and 
equipment 24.4 21.8 12.4 1.43 
8. Basic electricity and 
wiring 16.5 8.7 8.1 3.03 
9. Electric motors and 
controls 7.2 5.6 4.3 0.93 
10. Small gasoline engines 21.0 14.2 26.4 1.43 
11. Farm tractors and 
power units 26.4 13.3 25.2 1.31 
12. Farm machinery mainte­
nance 23.5 26.3 22.6 0.11 
13. Soil, water mechanics 4.2 10.0 4.4 1.95 
14. Making and reading 
working drawings 8.1 4.1 5.6 0.60 
15. Improving, developing 
farm service center 5.7 7.3 4.1 0.49 
Total 279.4 249.4 246.5 0.72 
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The ANOV test identified a significant difference [2.77 
F value] in the mean total hours of agricultural mechanics 
instruction provided by vo-ag departments stratified by total 
students enrolled as revealed by data in Table 18. 
The Scheffe test was unable to detect the significant 
groupings; however the largest difference in mean hours of 
instruction was between departments having 75 or more students 
enrolled in vo-ag, group 4, and those having 39 to 56 students 
enrolled; group 2. 
The null hypothesis, Ho^, is rejected. There are signif­
icant differences in the mean hours of agricultural mechanics 
instruction provided by local vo-ag departments stratified by 
total student enrollment. 
The units affected most by vo-ag enrollments in terms 
of mean hours of instruction provided were: carpentry and 
wood construction, group 4 [57.7 hours], group 2 [39.7 hours]; 
farm machinery maintenance and adjustment, group 4 [33.4 hours], 
group 1 [17.0 hours]; farm tractors and power units, group 1 
[30.7 hours], group 4 [19.5 hours]; and concrete and concrete 
masonry, group 4 [19.1 hours], and group 2 [8.0 hours]. 
HOg: There are no significant differences in the 
mean hours of agricultural mechanics instruc­
tion provided by local vo-ag departments 
grouped by number of young and adult farmers 
enrolled. 
An ANOV test for significsncs produced an F valus of 2.S4, 
with 2.74 being required to be significant at the .05 level of 
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Table 18. Calculated F values for mean hours of agricultural 
mechanics instruction provided by local vo-ag 
departments categorized by instructional unit and 
by total vo-ag enrollment, 1970-1971 
Mean hours instruction by 
total vo-ag enrollment 
21-38 39.56 57-74 >75 F= 
N=17 N=31 N=13 N=14 value 
1. Safety in agricultural 
mechanics 11.9 12.0 18.5 15.1 1.94 
2. Arc welding 39.8 33.5 40.0 40.9 0.66 
3. Oxy-acetylene welding 
and cutting 26.9 17.2 18.6 18.7 2.40 
4. Hot, cold metal working 8.8 8.4 13.8 15.9 1.24 
5. Carpentry and wood 
construction 45.1 39.7 50.2 57.7 1.11 
6. Concrete and concrete 
masonry 9.6 8.0 17.5 19.1 2.02 
7. Farm structures and 
equipment 18.9 19.3 26.2 26.2 0.50 
8. Basic electricity and 
wiring 14.4 11.8 19.2 11.9 0.92 
9. Electric motors and 
controls 7.8 5.6 7.6 5.1 0.59 
10. Small gasoline engines 24.7 18.3 20,5 22.6 0.47 
11. Farm tractors and 
power units 30.7 21.6 26.5 19.5 0.67 
12. Farm machinery mainte­
nance and adjustment 17.0 23.9 22.2 33.4 1.70 
13. Soil, water mechanics 5.2 3.7 8.9 4.9 0.95 
14. Making and reading 
working drawings 5.8 4.2 8.0 13.5 1.96 
15. Improving, developing 
farm service center 4.4 3.8 6.8 10.1 2.32 
Total 271.0 231.0 304.5 314.6 2.77* 
F = 2.76. 
.utj a./jL 
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confidence and to reject the null hypothesis as revealed in 
Table 19 for the unit improving and developing the farm 
service center. The Scheffe test designated the significant 
difference between means to exist between group 1, the depart­
ments with 200 or less enrolled, and group 4, the departments 
with 600 or more enrolled. The widest difference in mean 
total hours was found between groups 1 and 4. Groups 3 and 4 
had a difference of only 0,7 hours. 
The null hypothesis, HOg, is rejected. There are signifi­
cant differences in the mean hours of agricultural mechanics 
instruction provided by departments grouped by number of young-
adult farmers enrolled. 
Mean differences of 11 or more hours of agricultural 
mechanics instruction ware found between groups 1 and 3 in 
farm tractors and power units [18.3 hours], small gasoline 
engines [12.2 hours], and in farm structures and equipment 
[11.6 hours]. A difference of 17.5 mean hours of instruction 
in carpentry and wood construction la observed between groups 
1 and 2. 
HOg: Total number of supervisory visits made by 
the instructor has no effect on mean hours 
of agricultural mechanics instruction pro­
vided by local vo-ag departments. 
The significant F value of 4.77 for the instructional 
unit improving and developing the farm service center, in 
Table 20, suggests that there was a highly significant differ­
ence in the mean hours of instruction provided for that unit 
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Table 19. Calculated F values for mean hours of agricultural 
mechanics instruction provided by local vo-ag 
departments categorized by instructional unit and 
by total young and adult class enrollment,1970-1971 
Mean hours instruction by 
young-adult class enrollment 
<200 200-399 400-599 >600 F® 
N=23 N=31 Nsll N=10 value 
1. Safety in agricultural 
mechanics 11.9 14.6 12.8 16.2 0.67 
2. Arc welding 36.8 34.3 44.3 41.2 0.79 
3. Oxy-acetylene welding 17.9 19.8 23.5 21.2 0.50 
4. Hot; cold metal working 9.3 13.2 11.1 6.3 0.72 
5. Carpentry and wood 
construction 54.6 37.1 46.5 53.9 1.59 
6. Concrete and concrete 
masonry 9.7 10.8 13.5 19.9 0.93 
7. Farm structures and 
equipment 26.1 21.8 14.5 19.4 0.64 
8. Basic electricity and 
wiring 13.9 14.5 12.3 12.1 0.11 
9. Electric motors and 
controls 8.2 6.3 4.5 4.4 0.94 
h- o
 
Small gasoline engines 15.8 23.1 28.0 18.2 1.35 
11. Farm tractors and 
power units 16.8 29.5 35.1 12.2 2.68 
12. Farm machinery mainte­
nance and adjustment 21.6 24.5 21.5 29.1 0.35 
13. Soil, water mechanics 4.0 7.2 2.9 4.3 0.83 
14. Making and reading 
working drawings 8.9 5.9 4.0 9.2 0.57 
15. Improving, developing 
farm service center 3.8 5.2 4.7 12.3 2.94* 
Total 259.3 267.8 279.2 279.9 0.13 
Instructional 
units 
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among instructors grouped by total number of supervisory 
visits made. The Scheffe test reveals that the significant 
difference occurred between group 1, less than 200 visits, and 
group 4, 400 or more visits; and between group 2 and group 4, 
The null hypothesis, HOg, is rejected. There are signifi­
cant differences in the mean hours of agricultural mechanics 
instruction provided by local vo-ag departments grouped by 
number of supervisory visits made. 
Data in Table 20 also reveal that the high mean total 
[group 4] and the low mean total [group 2] differed by 90.6 
hours in the mean hours of agricultural mechanics instruction 
provided. The widest range in mean hours of instruction 
offered in farm tractors and power units was between group 2 
[16.0 hours] and group 4 [39.6 hours]. Other differences be­
tween groups 2 and 4 existed in farm machinery maintenance and 
adjustment [16.0 hours], concrete and concrete masonry [15.2 
hours], improving and developing the farm service center [8.5 
hours], and in making and reading working drawings [8.9 hours]. 
Major differences between groups 1 and 2 in the mean 
hours of instruction provided occurred in the carpentry and 
wood construction unit [19.9 hours]. Groups 1 and 3 had wide 
mean differences in the carpentry and wood construction unit 
[15.6 hours], and the farm structures and equipment unit [15.0 
hours]. 
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Table SO. Calculated F values for mean hours of agricultural 
mechanics instruction provided by local vo-ag 
departments categorized by instructional unit and 
by total number of supervisory visits, 1970-1971 
Instructional 
Mean hours instruction by 
number of supervisory visits 
.a 
units <200 200-299 300-399 ^ 00 F 
N=29 N=24 N=ll N=li value 
1. Safety in agricultural 
mechanics 13.2 14.7 14.8 11.7 0.34 
2. Arc welding 39.6 33,0 38.2 40.5 0.57 
3. Oxy-acetylene welding 21.8 17.8 19.6 20.0 0.43 
4. Hot, cold metal working 7.0 15.3 9.2 12.6 1.66 
5. Carpentry and wood 
construction 55.3 35.4 39.7 51.5 2.04 
6. Concrete and concrete 
masonry 11.1 8.0 12.5 23.2 2.15 
7. Farm structures and 
equipment 18.2 18.5 33.2 26.5 1.41 
8. Basic electricity and 
wiring 16.4 11.2 11.5 13.9 0.70 
9. Electric motors and 
controls 8.5 5.0 3.6 6.5 1.71 
10. Small gasoline engines 21.1 18.9 24.5 21.5 0.23 
11. Farm tractors and 
power units 23.6 16.0 27.6 39.6 2.38 
12. Farm machinery mainte­
nance and adjustment 22.9 18.5 27.3 34.5 1.68 
13. Soil, water mechanics 5.2 4.0 7.7 5.3 0.40 
14. Making and reading 
working drawings 6.5 11.4 2.9 2.5 1.98 
15. Improving, developing 
farm service center 3.4 4.9 5.5 13.4 4.77** 
Total 273.8 232.6 277.8 323.2 1.96 
»-i 1 F^ s 4.08. 
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Ho._: There are no significant differences in 
the mean hours of agricultural mechanics 
instruction provided by local vo-ag depart­
ments stratified by total quarter hours of 
credit completed by the instructor in agri­
cultural engineering. 
An ANOV test conducted on the data in Table 21 revealed 
that there was a significant difference [3.23 F value] in the 
mean hours of instruction provided in farm tractors and power 
units by local vo-ag departments stratified by total quarter 
hours of credit completed by the instructor in agricultural 
engineering. The Scheffe test indicated that the significant 
difference occurred between the mean hours of instruction 
provided by instructors in group 1 [18 or less credit hours 
completed] and instructors in group 5 [32 or more credit hours 
completed]. 
The null hypothesis, Ho^g, is rejected. There are 
significant differences in the mean hours of agricultural 
mechanics instruction provided by local vo-ag departments 
stratified by total quarter hours of credits completed by the 
instructor in agricultural engineering. 
Vo-ag instructors in group 5 provided 39.5 more total 
hours of agricultural mechanics instruction than those in 
group 1, and 55.9 more total hours than did those in group 2. 
In addition to the difference of 27.8 hours of instruction 
provided by instructors in groups 1 and 5 in farm tractors 
and power units, group 3 instructors provided 16.7 more hours 
Table SA. Calculated F values for mean hours oF agricultural mechanics instruction 
provided by local vo-ag departments categorized by instructional unit 
and by total quarter hours of agricultural engineering completed,1970-1971 
Mean hours instruction by 
total quarter hours agr. eng. 
< 18 19-21 22-25 26-31 > 32 F® 
N=14 N=15 N=15 N=15 N=16 value 
1. SaF(sty in agricultural 
mechanics 14 .4 10 .9 13 .1 16 .8 13 .4 0 GO
 
D
 
2. Arc welding 36 .6 40 .2 41 .1 33 .4 35 .8 O .36 
3. Oxy-acetylene welding and cutting 17 .6 21 .1 21 .9 16 .9 21 .8 O .52 
4. Hot and cold metal working 9 .7 6 .9 8 .7 12 .0 16 .3 1 .01 
5. Carpentry and wood construction 47 .0 41 .7 54 .7 40 .7 46 .3 0 .44 
6. Concrete and concrete masonry 9 .2 15 .8 11 .7 11 .8 11 .7 0 .27 
7. Farn structures and equipment 25 .5 22 .2 18 .5 22 .5 20 .3 O .17 
8. Basic electricity and wiring 16 .1 6 .4 17 .3 13 .6 15 .0 1 .43 
9. Electric motors and controls 9 .1 3 .5 7 .8 5 .1 6 .6 1 .36 
10. Small gasoline engines 14 .6 15 .7 26 .3 25 .0 22 .6 1 .25 
11. Farm tractors and power units 11 .6 15 .0 28 .3 24 .4 39 .4 3 .23 
12. Farm machinery maintenance, adjustment 21 .1 21 .9 22 .3 31 .0 22 .6 0 .57 
13. Soil and water mechanics 6 .8 3 .9 3 .5 4 .8 6 .9 0 .43 
14. Making, reading working drawings 8 .4 2 .2 7 .3 13 .4 3 .8 1 .99 
15. Improving, developing the farm 
service center 1 .9 5 .8 5 .9 7 .8 6 .6 1 .09 
Total 249.6 233.2 288.4 279.2 289.1 0.80 
Instructional 
units 
a 
*.05 ^ 4,70 = 2.50. 
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of instruction in this area than did those in group 1. Group 4 
instructors provided 11.2 more hours of instruction in making 
and reading working drawings than did those in group S; and 
group 3 instructors provided 10.9 hours more instruction in 
basic electricity and wiring than instructors in group 2. 
Ho^^: There are no significant differences in 
mean hours of agricultural mechanics instruc­
tion provided by local vo-ag departments 
categorized by quarter hours of undergraduate 
agricultural engineering completed by the 
instructor. 
An ANOV test conducted on the data in Table 22 revealed 
a significant difference [2.71 F value] in the mean hours of 
instruction provided in Farm tractors and power units, and a 
highly signiFicant diFFerence [3.66 F value] in the mean hours 
oF instruction provided in improving and developing the Farm 
service center by local vo-ag departments categorized by 
quarter hours oF undergraduate agricultural engineering 
completed by the instructor. 
The ScheFFe test was unable to detect the location oF 
the signiFicance For the unit in Form tractors and power units. 
The widest diFFerence between mean hours oF instruction pro­
vided exists between those instructors who had IS or less 
credit hours oF undergraduate agricultural engineering 
[group 1] and those with 22 to 28 credit hours [group 4]. The 
ScheFFe test indicated that the sianiFicant diFFerence in 
mean hours oF instruction provided in improving and developing 
Table 22. Calculated F values For mean hours oF agricultural mechanics instruction 
provided by local vo-ag departments categorized by instructional unit 
and by quarter hours oF undergraduate agricultural engineering completed, 
1970-1971 
Mean hours instruction by 
quarter hours undergraduate agr. eng. 
Instructional 
units < 
N= 
15 
15 
16 
N= 
-19 
19 
20 
N= 
-21 
16 
22 
N= 
-28 
15 
> 1 
N= 
29 
10 
F^ 
value 
1. Safety in agricultural mechanics 14 .1 12 .6 14 .3 13 .5 14 .5 0 .11 
2. Arc welding 37 .0 36 .1 40 .8 37 .4 35 .3 0 .15 
3. Oxy-acetylene welding and cutting 20 .1 18 .5 21 .6 19 .3 20 .6 0 . 13 
4. Hot and cold metal working 8 .9 11 .3 6 .1 17 .7 9 .9 1 .44 
5. Carpentry and wood construction 45 .7 47 .9 48 .3 39 .3 49 .7 0 .23 
6. Concrete and concrete masonry 7 .0 9 .4 20 .8 13 .3 9 .1 1 .65 
7. Farm structures and equipment 23 .7 15 .5 30 .0 23 .7 14 .3 1 .13 
8. Basic electricity and wiring 15 .9 11 .6 12 .9 16 .1 11 .7 0 .36 
9. Electric motors and controls 9 .3 4 .2 5 .8 8 .5 4 .1 1 .67 
10. Small gasoline engines 16 .6 21 .6 18 .2 29 .0 18 .5 1 .05 
11 . Farm tractors and power units 13 .9 20 .9 18 .4 39 .5 31 .6 2 .71* 
12. Farm machinery maintenance, adjust. 20 .7 21 .7 28 .5 29 .0 17 .1 0 .83 
13. Soil and water mechanics 2 .4 6 .2 3 .9 7 .0 6 .8 0 .67 
14. Making, reading working drawings 8 .8 5 .4 6 .9 8 .6 4 .7 0 .29 
15. Improving, developing the Farm 
service center 
3 .1 2 .3 11 .3 5 .5 7 .2 3 .66** 
Total 247 .2 245 .2 287 .8 307 .4 255 .1 1 .01 
*.05 ^ 4,70 = 2.50 ; .01 4,70 = 3.60. 
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the Farm service center occurred between vo-ag departments in 
groups 2 and 3. 
The null hypothesis, Ho^^, is rejected; there are signiF-
icant diFFerences in the mean hours oF agricultural mechanics 
instruction provided by local vo-ag departments categorized by 
quarter hours oF credits in undergraduate agricultural engi­
neering completed by the instructor» 
Vo-ag instructors in group 4 provided 62.2 more hours oF 
instruction in agricultural mechanics than instructors in 
group 2. Group 4 instructors provided 60.2 more hours than 
those in group 1, 52.3 more hours than those in group 5, and 
19.6 more hours than those in group 3. Vo-ag instructors in 
group 4 provided 25.6 more hours oF instruction in Farm 
tractors and power units than did those in group 1. Group 3 
instructors provided 13.8 more hours oF instruction in 
concrete and concrete masonry than did those in group 1, and 
group 4 instructors provided 12.4 more hours than group 1 
instructors in small gasoline engines. 
Group 4 instructors provided 11.9 more hours than those 
in group 5 in Farm machinery maintenance and adjustment; how­
ever, group 5 instructors provided 10.4 more hours in carpentry 
and wood construction than those in group 4. 
Ho^g: There are no signiFicant diFFerences in 
the mean hours oF agricultural mechanics 
instruction provided by local vo-ag depart­
ments categorized by quarter hours oF 
graduate credits in agricultural engineering 
completed by the instructor. 
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The ANOV test conducted shows [Table 23] that a signifi­
cant difference [2.78 F value] existed in the mean hours of 
instruction provided in farm tractors and power units by 
local vo-ag departments categorized by quarter hours of 
graduate credits in agricultural engineering completed by the 
instructor. 
The Scheffe test was unable to detect where the signifi­
cance occurred. The largest difference between mean hours of 
instruction provided was for instructors having one or less 
credits [group 1] and those with nine or more graduate credit 
hours in agricultural engineering [group 4]. 
The null hypothesis, Ho^g, is rejected. There are sig­
nificant differences in mean hours of instruction provided by 
local vo-ag departments categorized by graduate quarter hours 
credit in agricultural engineering completed by the instructor. 
Vo-ag instructors in group 3 provided 66.1 more hours of 
instruction in agricultural mechanics than instructors in 
group 1, 27.2 more hours than instructors in group 4, and 
15.9 more hours than those in group 2. Vo-ag instructors in 
group 3 provided more hours of instruction than those in 
group 1 in the following units: farm tractors and power units 
[20.5], small gasoline engines [14.9], and hot and cold metal 
working [10.1]. Instructors in group 2 provided 11.3 more 
nours or InsLrwCCion ir, fsr." -nd eoulpmmnt than 
did those in group 3. 
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Table 23. Calculated F values for mean hours of agricultural 
mechanics instruction provided by local vo-ag 
departments categorized by instructional unit and 
by quarter hours of graduate agricultural engineer­
ing completed, 1970-1971 
Instructional 
Mean hours instruction by 
quarter hours graduate agr. eng 
units <1 2-4 5-8 >9 F® 
N=25 N=17 N=18 N=15 value 
1. Safety in agricultural 
mechanics 11,3 13.5 15.3 15.5 1.03 
2. Arc welding 35.8 37.1 44.2 32.4 1.03 
3. Oxy-acetylene welding 
and cutting 17.0 20.0 20.4 24.1 1.00 
4. Hot, cold metal working 6.1 11.4 16.2 11.5 1.87 
5. Carpentry and wood 
construction 43.0 46.4 44.9 52.4 0.28 
6. Concrete and concrete 
masonry 15.0 10.0 10.2 11.8 0.39 
7. Farm structures and 
equipment 21.6 27.5 16.2 21.9 0.67 
8. Basic electricity and 
wiring 9.4 16.7 13.9 17.1 1.33 
9. Electric motors and 
controls 6.6 7.8 4.5 6.7 0.63 
10. Small gasoline engines 16.0 20.2 30.9 18.0 2.59 
11. Farm tractors and 
power units 15.3 28.5 35.8 19.7 2.78 
12. Farm machinery mainte­
nance and adjustment 23.2 22.4 28.9 20.2 0.54 
13. Soil, water mechanics 5.1 6.8 3.1 6.1 0.51 
14. Making and reading 
working drawings 3.5 8.4 10.8 6.5 1.34 
15. Improving, developing 
farm service center 4.4 6.8 4.1 8.3 1.09 
Total 233.3 283.5 299.4 272.2 1.52 
*.05 ^3,71 ~ 2.74. 
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Post-Secondary Area School Programs 
Data in Table 24 reveal that the 12 area schools with 
agricultural programs provided a total of 20,746 hours of 
agricultural mechanics instruction in the agricultural-
technical program and the Veterans Cooperative Farm Training 
Program. 
The hours of agricultural mechanics instruction provided 
and the locations of the area school agricultural programs are 
as follows: Calmar, Northeast Iowa Area Vocational-Technical 
School, [2,142 hours]; Mason City, North Iowa Area Community 
College, [1,227 hours]; Emmetsburg, Iowa Lakes Community 
College, [3,185 hours]; Sheldon, Northwest Iowa Vocational 
School, [1,542 hours]; Fort Dodge, Iowa Central Community 
College, [1,540 hours]; Waterloo, Hawkeye Institute of Tech­
nology, [2,260 hours]; Muscatine, Muscatine Community College, 
[124 hours]; Cedar Rapids, Kirkwood Community College, 
[1,905 hours]; Ankeny, Qes Moines Area Community College, 
[82 hours]; Sioux City, Western Iowa Technical College, 
[2,880 hours]; Council Bluffs, Iowa Western Community College, 
[2,382 hours]; and Ottumwa, Indian Hills Community College, 
[1,477 hours]. 
According to data in Table 24, more than 52 percent 
[10,792 hours] of the total agricultural mechanics instruction 
provided in area school programs was in farm tractors and 
power units; and 73 percent [15,125 hours] of the instruction 
Table 24. Total hours of agricultural mechanics instruction 
provided by area schools by instructional unit, 
1970-1971 
A r e a  
Instructional 
units Mason Emmets- Fort 
Calmar City burg Sheldon Dodge 
1. Safety in agricultural 
mechanics 5 3 40 0 8 
2. Arc welding 401 0 116 70 10 
3. Oxy-acetylene welding 
and cutting 170 0 62 0 10 
4. Hot, cold metal working 2 0 10 0 0 
5. Carpentry and wood 
construction 0 0 0 76 0 
6. Concrete and concrete 
masonry 89 0 20 10 0 
7. Farm structures and 
equipment 468 0 60 52 0 
8. Basic electricity and 
wiring 264 180 185 66 50 
9. Electric motors and 
controls 84 0 69 30 0 
10. Small gasoline engines 18 0 128 0 50 
11. Farm tractors and 
power units 428 684 1,675 224 995 
12. Farm machinery mainte­
nance and adjustment 174 0 450 294 381 
13. Soil; water mechanics 0 0 0 0 0 
14. Making and reading 
working drawings 18 0 0 720 36 
15. Improving, developing 
farm service center 21 360 370 0 0 
Total 2,142 1,227 3,185 1,542 1,540 
104 
s c h o o 1 1 o c a  t i o n 
Water­
loo 
Musca­
tine 
Cedar 
Rapids Ankeny 
Sioux 
City 
Council 
Bluffs Ottumwa 
Total 
hours 
26 3 120 0 160 12 0 377 
G 0 30 0 60 0 12 699 
0 0 12 0 100 0 8 362 
0 0 12 0 40 9 0 73 
20 2 0 0 0 84 0 182 
10 4 0 0 0 0 0 133 
15 37 30 0 0 9 0 671 
0 26 72 0 200 90 0 1,133 
0 2 6 0 0 0 0 191 
424 0 72 60 100 54 0 906 
999 24 1,020 0 1,760 1, 886 1,097 10,792 
641 24 520 0 400 180 360 3,424 
0 0 0 22 0 20 0 42 
0 1 3 0 60 0 0 838 
125 1 8 0 0 38 0 923 
2,260 124 1,905 82 2,880 2, 382 1,477 20,746 
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was in power and machinery which includes tractors, machinery, 
and small gasoline engines. Hours and percentages of total 
hours of instruction provided in other areas were as follows; 
farm structures and environment, 2,432 hours [11.7 percent]; 
construction and maintenance, 1,449 hours [7.0 percent]; 
electric power and processing, 1,324 hours [6.4 percent]; soil 
and water mechanics, 42 hours [0.2 percent]; and safety in 
agricultural mechanics, 377 hours [1.7 percent]. 
Major emphasis of instruction was in farm tractors and 
power units in all institutions except Muscatine and Ankeny. 
Muscatine provided slightly more instruction in farm structures 
and equipment than in farm tractors. Ankeny provided no 
instruction in farm tractors and power units, but did provide 
60 hours in small gasoline engines. 
Total hours of agricultural mechanics instruction pro­
vided in the agricultural-technical and veterans programs are 
presented in Table 25. All 12 area schools had ag-tech 
[agricultural-technical] day programs, whereas four had 
veterans [Veterans Cooperative Farm Training] programs. 
The first year ag-tech program accounted for 63.5 percent 
[13,176 hours] of the total area school offerings in agricul­
tural mechanics. The second year of the ag-tech program made 
up 20.4 percent [4,231 hours] of the total; employment super­
vision, 0.6 percent [115 hours]; and youth groups, 0.6 percent 
[120 hours] of the area school offerings. The veterans program 
Table 25. Total hours oF agricultural mechanics instruction provided by area schools 
by type and level of instruction, 1970-1971 
Type and level of instruction 
Agricultural-technical Veterans Cooperative Farm 
Area school day program Training Program Total 
locations 
1st 
year 
2nd 
year 
Employ­
ment 
super­
vision 
Youth 
groups 
1st 
year 
2nd 
year 
3rd 
year 
On-farm 
visita­
tion 
hours 
Calmar 104 274 0 0 588 588 588 0 2, 142 
Mason City 867 0 0 0 120 120 120 0 1 *227 
Emmetsburg 1,635 1,002 0 0 228 0 0 320 3, 185 
Sheldon 1,110 0 0 0 144 144 144 0 1,542 
Fort Dodge 1,540 0 0 0 0 0 0 0 1,540 
Waterloo 2,215 45 0 0 0 0 0 0 2,260 
Muscatine 18 101 5 0 0 0 0 0 124 
Cedar Rapids 868 1,037 0 0 0 0 0 0 1, 905 
Ankeny 0 82 0 0 0 0 0 0 82 
Sioux City 2,760 0 0 120 0 0 0 0 2, 880 
Council Bluffs 1 , 192 1,080 110 0 0 0 0 0 2,382 
Ottumwa 867 610 0 0 0 0 0 0 1,477 
Total 13,176 4,231 115 120 1,080 852 852 320 20,746 
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accounted for the following percentages of the total area 
schools' offerings: first year, 1,080 hours [5.2 percent]; 
second year, 852 hours [4.1 percent]; third year, 852 hours 
[4.1 percent]; and on-farm visitation, 320 hours [1.5 percent]. 
Six of the area schools provided nearly 80 percent of the 
agricultural mechanics instruction in the first year ag-tech 
program. They are: Sioux City, 2,760 hours [21 percent]; 
Waterloo, 2,215 hours [17 percent]; Emmetsburg, 1,635 hours 
[12.4 percent]; Fort Dodge, 1,540 hours [11.7 percent]; 
Council Bluffs, 1,192 hours [9.1 percent]; and Sheldon, 1,110 
hours [8.4 percent]. Council Bluffs [1,080 hours], Cedar 
Rapids [1,037 hours], and Emmetsburg [1,002 hours] provided 
73.2 percent of the instruction offered during the second year 
ag-tech program. Muscatine [5 hours] and Council Bluffs 
[110 hours] were the only two area schools providing employ­
ment supervision in agricultural mechanics for ag-tech students. 
Calmar provided more than one-half of the total veterans 
instruction in agricultural mechanics. During the first year, 
Calmar provided 54.4 percent, second year, 69.0 percent, and 
third year, 69 percent of the total program. Emmetsburg was 
the only area school that provided on-farm visitation type of 
instruction for veterans in agricultural mechanics. 
Nearly three-fourths of the agricultural mechanics 
instruction provided in the ag-tech day program was provided 
during the first year as revealed by data in Table 26. Only 
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Table 26. Total hours of agricultural mechanics instruction 
provided by area schools in the agricultural-
technical day program by instructional unit and 
by level of instruction, 1970-1971 
Instructiona1 
units 
Agricultural-technical 
day program 
Employ­
ment 
1st 2nd supei— Youth Total 
year year vision groups hours 
1. Safety in agricultural 
mechanics 208 49 
2. Arc welding 203 57 
3. Oxy-acetylene welding 
and cutting 161 33 
4. Hot, cold metal working 72 1 
5. Carpentry and wood 
construction 114 22 
6. Concrete and concrete 
masonry 20 19 
7. Farm structures and 
equipment 87 107 
8. Basic electricity and 
wiring 754 91 
9. Electric motors and 
controls 20 57 
10. Small gasoline engines 721 77 
11. Farm tractors and 
power units 
12. Farm machinery mainte­
nance and adjustment 2,802 
13. Soil, water mechanics 0 
14. Making and reading 
working drawings 824 
15. 
6,997 3,369 
Improving, developing 
farm service center 193 
Total 13,176 
304 
22 
14 
9 
4,231 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
40 
30 
20 
20 
115 
377 
260 
194 
73 
136 
39 
199 
845 
77 
798 
10,406 
3,136 
42 
838 
0 222 
120 17,642 
120 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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115 hours of instruction were provided in employment supervision 
and 120 hours to youth groups. 
Instruction in power and machinery accounted for 81.4 per­
cent [14,340 hours] of the total 17,642 hours of agricultural 
mechanics instruction provided; structures and environment 
accounted for 7,1 percent, [1,259 hours]; electric power and 
processing, 5.2 percent [922 hours]; construction and mainte­
nance, 4.0 percent [702 hours]; safety, 2.1 percent, [377 
hours]; and soil and water mechanics accounted for 0.2 percent 
[42 hours] of total instruction in agricultural mechanics. 
Farm tractors and power units received major emphasis in 
both first and second years of the ag-tech program with farm 
machinery maintenance and adjustment ranking second. 
Total hours of agricultural mechanics instruction pro­
vided in the Veterans Cooperative Farm Training Program are 
shown in Table 27. A total of 3,104 hours were provided in 
1970-1971, and 1,060 hours [34.5 percent] being provided for 
first year students, 852 hours [27,6 percent] for second year 
students, 852 hours [27,6 percent] for third year students, 
and 320 hours [10.3 percent] provided in on-farm visitation. 
Structures and environment received major emphasis in 
the veterans program with 1,173 of the total 3,104 hours 
[37.5 percent] being provided in this area. Power and machin­
ery ranked second with 782 hours [25.0 percent]; construction 
and maintenance ranked third with 747 hours [23.9 percent], 
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Table 27. Total hours of agricultural mechanics instruction 
provided by area schools in the Veterans Coopera­
tive Farm Training Program by instructional unit 
and by level of instruction, 1970-1971 
Instructional 
Veterans Cooperative Farm 
Training Program 
units 1st 2nd 3rd On-farm Total 
year year year visits hours 
1. Safety in agricultural 
mechanics 0 0 0 0 0 
2. Arc welding 439 0 0 0 439 
3. Oxy-acetylene welding 
and cutting 168 0 0 0 168 
4. Hot, cold metal working 0 0 0 0 0 
5. Carpentry and wood 
construction 0 0 46 0 46 
6. Concrete and concrete 
masonry 0 64 10 0 94 
7. Farm structures and 
equipment 0 336 136 0 472 
8. Basic electricity and 
wiring 0 0 288 0 288 
9. Electric motors and 
controls 0 30 84 0 114 
10. Small gasoline engines 108 0 0 0 108 
11. Farm tractors and power 
units 60 242 84 0 386 
12. Farm machinery maintenance 
and adjustment 164 40 84 0 288 
13. Soil, water mechanics 0 0 0 0 0 
14. Making and reading working 
drawings 0 0 0 0 0 
15. Improving, developing the 
farm service center 141 120 120 320 701 
Total 1,080 852 852 320 3,104 
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electric power and processing fourth with 402 hours [12.9 per­
cent), and soil and water mechanics and safety were not 
provided at all for veterans. 
Arc and oxy-acetylene welding received most emphasis in 
programs for first year veterans [607 hours], farm structures 
and equipment [336 hours] for second year veterans, and basic 
electricity and wiring [268 hours] received most emphasis in 
programs for third year veterans. 
Total hours of agricultural mechanics instruction in 
each instructional unit for each level of instruction in the 
ag-tech day program are listed in Table 28 for each of the 
12 area schools. 
Area I Vocational-Technical School at Calmar provided 
104 hours of agricultural mechanics instruction for first 
year students and 274 hours for second year students. The 
first year program included farm tractors and power units 
[40 hours] and farm machinery maintenance and adjustment 
[30 hours]. 
Area II Community College at Mason City provided 867 hours 
of instruction in agricultural mechanics for first year 
students with farm tractors and power units receiving the 
major emphasis [664 hours]. 
Area III Community College at Emmetsburg provided 1,635 
hours of agricultural mechanics instruction for first vear 
szudenzs and 1,002 hours for second year students. The major 
emphasis was in power and machinery for both first year 
Table 28. Hours of agricultural mechanics instruction provided 
by 12 area schools in the agricultural-technical day 
program by instructional unit and by level of 
instruction, 1970-1971 
Instructional 
units 
A r e a  
Calmar 
1st 2nd 
year year 
1. Safety in agricultural mechanics 5 0 
2. Arc welding 1 1 
3. Oxy-acetylene welding and cutting 1 1 
4. Hot and cold metal working 1 1 
5. Carpentry and wood construction 0 0 
6. Concrete and concrete masonry 0 5 
7. Farm structures and equipment 0 48 
8. Basic electricity and wiring 12 0 
9. Electric motors and controls 0 0 
10. Small gasoline engines 6 12 
11. Farm tractors and power units 40 136 
12. Farm machinery maintenance and adjustment 30 60 
13. Soil and water mechanics 0 0 
14. Making and reading working drawings 8 10 
15. Improving and developing farm service center 0 0 
Total 104 274 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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c h o o l  l o c a t i o n  a n d  
Emmetsburg Sheldon Fort Dodge 
1st 2nd 1st 2nd 1st 2nd 
year year year year year year 
30 10 0 0 8 0 
60 56 30 0 10 0 
30 32 0 0 10 0 
10 0 0 0 0 0 
0 0 30 0 0 0 
20 0 0 0 0 0 
60 0 0 0 0 0 
120 65 30 0 50 0 
20 49 0 0 0 0 
15 5 0 0 50 0 
930 685 150 0 995 0 
290 100 150 0 381 0 
0 0 0 0 0 0 
0 0 720 0 36 0 
50 0 0 0 0 0 
1,635 1,002 1,110 0 1,540 0 
Table 28, [continued] 
l e v e l  o f  
Waterloo Muscatine^ Cedar Rapids Ankeny 
Instr. 
units 1st 2nd 1st 2nd 1st 2nd 1st 2nd 
year year year year year year year year 
1. 26 0 0 3 90 30 0 0 
2. 0 0 0 0 30 0 0 0 
3. 0 0 0 0 12 0 0 0 
4. 0 0 0 0 12 0 0 0 
5. 0 20 0 2 0 0 0 0 
6. 0 10 0 4 0 0 0 0 
7. 0 15 18 14 0 30 0 0 
a. 0 0 0 26 72 0 0 0 
9. 0 0 0 2 0 6 0 0 
10. 424 0 0 0 72 0 0 GO 
11. 999 0 0 24 60 960 0 0 
12. 641 0 0 24 520 0 0 0 
13. 0 0 0 0 0 0 0 22 
14. 0 0 • 1 0 3 0 0 
15. 125 0 • 1 0 8 0 0 
Total 2,215 45 18 101 868 1,037 0 82 
"Add five hours of farm structures and equipment instruc­
tion for employment supervision. 
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i n s t r u c t i o n  
Sioux Cityb Council Bluffs Ottumwa Total 
1st 
year 
2nd 
year 
1st 
year 
2nd 
year 
Employ. 
super­
vision 
1st 
year 
2nd 
year 
hours 
40 0 6 6 0 0 0 377 
60 0 0 0 0 12 0 260 
100 0 0 0 0 8 0 194 
40 0 9 0 0 0 0 73 
0 0 64 0 0 0 0 136 
0 0 0 0 0 0 0 39 
0 0 9 0 0 0 0 199 
200 0 90 0 0 0 0 845 
0 0 0 0 0 0 0 77 
100 0 54 0 0 0 0 798 
1,760 0 892 954 40 487 610 10,408 
400 0 30 120 30 360 0 3,136 
0 0 0 0 20 0 0 42 
60 0 0 0 0 0 0 838 
0 0 18 0 20 0 0 222 
2,760 0 1,192 1,080 110 867 610 17,642 
Add 120 hours of safety in agricultural mechanics 
instruction for youth groups. 
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students [1,235 hours], and second year students [790 hours]. 
Area IV Vocational School at Sheldon provided 1,110 hours 
of instruction in agricultural mechanics for first year 
students; major emphases were in structures and environment 
[720 hours] and power and machinery [300 hours]. 
Area V Community College at Fort Dodge provided 1,540 
hours of agricultural mechanics instruction for first year 
students with major emphasis in power and machinery [1,426 
hours]. 
Area VII Institute of Technology at Waterloo provided 
2,215 hours of instruction in agricultural mechanics for first 
year students and 45 hours for second year students. Major 
emphasis in the first year program was in power and machinery 
[2,064 hours]. 
Area IX Community College at Muscatine provided 18 hours 
of agricultural mechanics instruction for first year students, 
101 hours for second year students, and 5 hours of employment 
supervision. Major emphasis in the first year program was in 
farm structures and equipment [18 hours]. The second year 
program included electric power and processing [28 hours] and 
power and machinery [48 hours]. 
Area X Community College at Cedar Rapids provided 868 
hours of agricultural mechanics instruction for first year 
students and 1.037 hours for second vear students. Major 
emphasis was in power and machinery--first year students 
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[652 hours]; second year students [960 hours]. 
Area XI Community College at Ankeny provided no agricul­
tural mechanics instruction for first year students and 82 
hours of instruction for second year students. 
Area XII Technical College at Sioux City provided 
2,760 hours of instruction in agricultural mechanics for first 
year students and 120 hours for youth groups. Major emphases 
were in the areas of power and machinery [2,260 hours] and 
safety [120 hours]. 
Area XIII Community College at Council Bluffs provided 
1,192 hours of agricultural mechanics instruction for first 
year students, 1,080 hours for second year students, and 
110 hours instruction during employment supervision. Major 
emphasis was in the area of power and machinery--first year 
students [976 hours]; second year students [1,074 hours]. 
Area XV Community College at Ottumwa provided 867 hours 
of agricultural mechanics instruction for first year students 
and 610 hours for second year students. Major emphasis was 
in power and machinery--first year students [847 hours]; 
second year students [610 hours]. 
Hours of agricultural mechanics instruction provided by 
area schools having farm veterans programs are presented in 
Table 29. Four area schools had programs at the time this 
ca+ti irly tuan r*onHLiet;«H. Thm loeatiionn oF thm schoole with 
Table 29. Hours of agricultural mechanics instruction provided 
by area schools in the Veterans Cooperative Farm 
Training Program by instructional unit and by level 
of instruction, 1970-1971 
Instructional 
units 
Area school 
Calmar Mason City 
1st 2nd 3rd 1st 2nd 
year year year year year 
1. Safety in agricultural 
mechanics 0 
2. Arc welding 399 
3. Oxy-acetylene welding 
and cutting 168 
4. Hot, cold metal working 0 
5. Carpentry and wood 
construction 0 
6. Concrete and concrete 
masonry 0 
7. Farm structures and 
equipment 0 
8. Basic electricity and 
wiring 0 
9. Electric motors and 
controls 0 
10. Small gasoline engines 0 
11. Farm tractors and 
power units 0 
12. Farm machinery mainte­
nance and adjustment 0 
13. Soil, water mechanics 0 
14. Making and reading 
working drawings 0 
15. Improving, developing 
farm service center 21 
0 
0 
0 
0 
84 
336 
0 
0 
168 
0 
0 
0 
0 
0 
0 
0 
0 
84 
252 
84 
0 
84 
84 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
120 120 
3rd 
yoai 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
120 
120 
0 
439 
168 
0 
46 
94 
472 
288 
114 
108 
386 
288 
0 
0 
701 
104 
119 
location and level oF instruction 
Emmetsburg Sheldon 
On-Farm 
1st visita- 1st 2nd 3rd 
year tion year year year 
0 0 0 0 0 
0 0 40 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 46 
0 0 0 0 10 
0 0 0 0 52 
0 0 0 0 36 
0 0 0 30 0 
108 0 0 0 0 
60 0 0 74 0 
60 0 104 40 0 
0 0 0 0 0 
0 320 0 0 0 
228 320 144 144 144 
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programs and the hours provided by each for first year, second 
year, and third year students, and in on-farm visitation are 
as follows: Calmar, first year [588 hours], second year 
[588 hours], third year [588 hours]; Mason City, first year 
[120 hours], second year [120 hours], third year [120 hours]; 
Emmetsburg, first year [228 hours], on-farm visitation 
[320 hours]; and Sheldon, first year [144 hours], second year 
[144 hours], third year [144 hours]. 
A total of 3,104 hours of instruction in agricultural 
mechanics was provided for veterans in the four schools. The 
structures and environment area received the most emphasis 
[1,173 hours]; power and machinery ranked second, [782 hours]; 
construction and maintenance third, [747 hours]; and electric 
power and processing fourth, [402 hours]. 
The data in Table 30 indicate the number of area schools 
that provided instruction and the mean hours of instruction 
provided in each unit. The mean hours of instruction in 
both the ag-tach day program and in the veterans farm program 
in each of the instructional areas are as follows: safety 
[41.9 hours], construction and maintenance [248.9 hours], 
structures and environment [367.5 hours], electric power and 
processing [184.1 hours], power and machinery [1,438.7 hours], 
and soil and water mechanics [20.0 hours]. 
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Table 30. Mean hours of agricultural mechanics instruction 
provided by area schools in each instructional 
unit, 1970-1971 
Instructional units Number of Mean 
area schools hours 
1. Safety in agricultural mechanics 9 41.9 
2. Arc welding 7 99.9 
3. Oxy-acetylene welding and cutting 6 60.3 
4. Hot and cold metal working 5 14.6 
5. Carpentry and wood construction 4 45.5 
6. Concrete and concrete masonry 5 26.6 
7. Farm structures and equipment 7 95.9 
8. Basic electricity and wiring 9 125.9 
9. Electric motors and controls 5 38.2 
10. Small gasoline engines 8 113.3 
11. Farm tractors and power units 11 981.0 
12. Farm machinery maintenance and 
adjustment 10 342.4 
13. Soil and water mechanics 1 20.0 
14. Making and reading working drawings 6 139.7 
15. Improving and developing the farm 
service center 7 131.9 
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The average age of the 68 area school instructors, as 
revealed in Table 31, was 40.8 years. Area school instructors 
indicated that they had completed a mean of 34.4 quarter hours 
of credits in technical agriculture, agricultural education, 
and education during the five-year period, 1966 to 1971. 
Twenty-five of the instructors had an average of 8.62 years 
[103.4 months] of experience teaching vocational agriculture 
in secondary schools; 68 had 2.54 years [30.5 months] 
experience teaching in area schools; and 2.48 years [29.8 
months] tenure in their present locations. 
Area school instructors indicated the following mean 
years of experience other than teaching: [1] 26 had experi­
ence operating a farm [7,3 years]; [2] 12 had experience 
working on a farm [1.6 years]; [3] 41 had been employed in 
business and industry [9.3 years]; and [4] 16 had been self-
employed in business and industry [7.7 years]. 
Cooperative Extension Service Programs 
Mean hours of instruction provided in agricultural 
mechanics by county extension services are reported for ten 
instructional units at two levels, youth and adult. 
An analysis of variance [ANOV] was used to test for 
significant differences in mean hours of instruction in agri­
cultural mechanics provided by county extension services 
stratified by each of six independent variables. The first 
analysis is concerned with the relationship of economic area 
to instruction provided. 
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Table 31. Selected characteristics of area school agriculture 
instructors in Iowa, 1970-1971 
Characteristics Number of instructors Mean 
Age 68 40.8 
Quarter hours technical agriculture 
within last five years 21 10.7 
Quarter hours agriculture education 
within last five years 23 11.1 
Quarter hours education within 
last five years 39 12.6 
Months experience teaching area schools 68 30.5 
Months tenure in present location 68 29.8 
Months experience teaching vo-ag 25 103.4 
Years experience operating a farm 26 7.3 
Years experience working on a farm 12 1.6 
Years employed in business and industry 41 9.3 
Years self-employed in business and 
industry 16 7.7 
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Ho,_; There are no significant differences in 
the mean hours of agricultural mechanics 
instruction provided for youth and adults 
by county extension services categorized 
by economic area. 
The ANOV test did not detect any significant differences 
in the mean hours of instruction provided for youth and adults 
when extension services [county extension services] were 
categorized by economic area. The null hypothesis, Ho^g, is 
not rejected. 
The data in Table 32 reveal that the mean total hours of 
agricultural mechanics instruction provided for youth and 
adults by extension services is 44.0 hours. 
The cash grain area provided 53.0 hours [24.1 percent] 
of the agricultural mechanics instruction; the eastern live­
stock area provided 47.2 hours [21.4 percent]; the western 
livestock area, 44.8 hours [20.3 percent]; the northeast dairy 
area, 43.2 hours [19.6 percent]; and the southern pasture 
area, 32.0 hours [14.5 percent]. 
The structures and environment area, including pollution, 
received the most emphasis, 32.4 hours [73.7 percent]; and 
the power and machinery area ranked second with 3.7 hours 
[8.4 percent]. Safety in agricultural mechanics ranked third 
in emphasis of instruction with 3.3 hours [7.5 percent] being 
provided; electric power and processing ranked fourth, 2.7 
nours Lb.l percent]; ana soil and water mecnanics rankeo 
fifth with 1.9 hours [4.3 percent]. 
Table 2 2. Mean hours of agricultural mechanics instruction provided by county 
extension services for youth and adults categorized by instructional 
unit and by economic area, 1970-1971 
Economic areas 
Instructional 
units West. 
1 ive-
stock 
Cash 
grain 
North­
east 
dairy 
East. 
1 ive-
stock 
South. 
pasture 
Sampli 
mean 
N=75 
1. Safety in agricultural mechanics 4.4 3.0 2.2 5.1 1.8 3.3 
2. Farm structures and equipment 24.8 26.2 25.3 19.8 13.9 22.0 
3. Basic electricity and wiring 0.2 0.7 0.1 0.0 0.1 0.2 
4. Electric motors and controls 1.1 2.1 4.8 2.5 2.1 2.5 
5. Small gasoline engines 0.0 0.0 0.0 0.0 0.0 0.0 
B. Farm tractors and power units 1.7 0.6 0.5 1.0 1.2 1.0 
7. Farm machinery maintenance, adjustment 2.1 3.1 0.8 2.7 4.9 2.7 
8. Soil and water mechanics 0.5 1.1 2.1 5.3 0.5 1.9 
9. Improving, developing the farm 
service center 0.0 O.O 0.0 0.3 0.0 0.1 
.0. Pollution and environment 10.0 16.2 7.4 10.5 7.5 10.3 
Total 44.8 53.0 43.2 47.2 32.0 44.0 
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Ho^^: There are no significant differences in 
the mean hours of instruction in agricul­
tural mechanics provided for youth by county 
extension services stratified by economic 
area. 
The ANQV test did not detect any significant differences 
in the mean hours of instruction in agricultural mechanics 
provided for youth by extension services when stratified by 
economic area. The null hypothesis, Ho^^, is not rejected. 
A mean total of 4,7 hours of agricultural mechanics 
instruction was provided for youth by extension services in 
Iowa as revealed in Table 33. The eastern livestock area 
provided 6.5 hours (27.3 percent]; southern pasture area, 
5.7 hours [23.9 percent]; western livestock area, 4.9 hours 
[20.6 percent]; cash grain area, 3.4 hours [14.3 percent]; and 
the northeast dairy area, 3.3 hours [13.9 percent]. 
Most instruction in agricultural mechanics for youth 
provided by extension services was in the power and machinery 
area, 1.8 hours [38.3 percent]. Safety in agricultural 
mechanics ranked second, 1.3 hours [27.7 percent]; structures 
and environment ranked third, 1.2 hours [25.5 percent]; soil 
and water mechanics ranked fourth, 0.4 hours [8.5 percent]. 
No instruction was provided in electric power and processing. 
Ho^g: There are no significant differences in 
the mean hours of instruction in agricul­
tural mechanics provided for adults by county 
AVtAnRlOn uiKnn Kw i r» 
area • 
Table 33. Mean hours of agricultura1 mechanics instruction provided by county 
extension services For youth categorized by instructional unit and 
by economic area, 1970-1971 
Instructional 
units West. North-
live- Cash east 
stock grain dairy 
Economic areas 
Sample 
East. 
live- South. 
stock pasture N=75 
mean 
1 .  Safety in agricultural mechanics 1  . 3  1 . 3  0  . 5  2  . 8  0 . 7  1 . 3  
2 .  Farm structures and equipment 0  . 7  
in o
 0  . 8  0  . 5  0 . 3  0 . 6  
3 .  Basic electricity and wiring 0  . 0  0 . 0  0  . 0  0  . 0  0 . 0  0 . 0  
4 .  Electric motors and controls 0  . 0  0 . 0  0  . 1  0  . 1  0 . 0  0 . 0  
5 .  Small gasoline engines 0  . 0  0 . 0  0  . 0  0  . 0  
o
 
o
 0 . 0  
6. Farm tractors and power units 0  .4 0 . 1  0  . 1  0  . 3  
(0 •
 
0 . 3  
7 .  Farm machinery maintenance, adjustment 1  . 5  1 . 1  0  . 3  1  . 1  3 . 7  1 . 5  
8. Soil and water mechanics O .O O.l 1  . 1  0  . 7  o . o  0 . 4  
9. Improving, developing the Farm 
service center 0  . 0  0 . 0  0  . 0  0  . 0  0 . 0  0 . 0  
1 0 .  Pollution and environment 1  . 0  0 . 3  0  . 4  1  . 0  0 . 4  
(0 O
 
Total 4  . 9  3 . 4  3  . 3  G  . 5  5 . 7  4 . 7  
r\j 
NJ 
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An ANOV test for significance was conducted. No signifi­
cant F values of 2.50 or greater were obtained. The null 
hypothesia, Ho^^g, is not rejected. There were no significant 
differences in the mean hours of agricultural mechanics 
instruction provided for adults when extension services ware 
categorized by economic area. 
The data in Table 34 reveal that a mean of 39.3 hours of 
agricultural mechanics instruction was provided for adults by 
extension services in Iowa. The cash grain area provided 
49.6 hours [25.3 percent]; the eastern livestock area provided 
40.7 hours [20.7 percent]; the western livestock and northeast 
dairy areas provided 39.9 hours [20.3 percent] each; and the 
southern pasture area provided 26.3 hours [13.4 percent] of 
instruction. 
The structures and environment area accounted for 31.2 of 
the 39.3 hours [79.1 percent] of the total hours of instruction 
provided for adults; electric power and processing, 2.7 hours 
[6.9 percent]; safety in agricultural mechanics, 2.0 hours 
[5.1 percent]; power and machinery, 1.9 hours [4.8 percent]; 
and soil and water mechanics, 1.5 hours [3.6 percent]. 
Ho^g: There are no significant differences in the 
mean hours of instruction in agricultural 
mechanics provided by county extension 
services with directors stratified by total 
years of experience. 
The ANOV test did not detect any significant differences 
in mean hours of instruction in agricultural mechanics 
Table 24. Mean hours of agricultural mechanics instruction provided by county 
extension services For adults categorized by instructional unit and 
by economic area, 1970-1971 
Instructional 
units 
Economic areas 
•• Sample 
West. North- East. 
live- Cash east live- South. 
stock grain dairy stock pasture N=75 
mean 
1 .  Safety in agricultural mechanics 3 . 1  1  . 7  1  . 7  2 . 3  1  . 1  2  . 0  
2 .  Farm structures and equipment 2 4 . 1  2 5  . 7  2 4  . 5  1 9 . 3  1 3  . 6  2 1  . 4  
3 .  Basic electricity and wiring 0 . 2  0  . 7  0  . 1  0 . 0  0  . 1  0  . 2  
4 .  Electric motors and controls 1 . 1  2  . 1  4  . 7  2 . 5  2  . 1  2  . 5  
5 .  Smell 1  gasoline engines 0 . 0  0  . 0  0  . 0  0 . 0  0  . 0  0  . 0  
6 .  Far m tractors and power units 1 . 3  0  . 5  0  . 4  0 . 7  0  . 6  0  . 7  
7 .  Farm machinery maintenance, adjustment 0 . 6  2  . 0  0  . 5  1 . 6  1  . 2  1  . 2  
8 .  Soj.l and water mechanics 0 . 5  1  . 0  1  . 0  4 . 5  0  . 5  1  . 5  
9 .  Improving, developing the Farm 
S6îr>vice center 0 . 0  0  . 0  0  . 0  0 . 3  0  . 0  0  . 1  
10. PoJ.lution and environment 9 . 0  1 5  . 9  7  . 0  9 . 5  7  . 1  9  . 7  
Tol;al 3 9 . 9  4 9  . 6  3 9  . 9  4 0 . 7  2 6  . 3  3 9  . 3  
r\j 
(0 
130 
provided by extension services with directors stratified by 
total years of experience. The null hypothesis, Ho^g, is not 
rejected. 
The data in Table 35 reveal that extension services with 
directors with 16 or more years of experience [group 4] pro­
vided 13.7 hours [8 percent] more instruction in agricultural 
mechanics than did those with 6 to 10 years of experience 
Cgroup 2]. Extension services [county extension services] in 
group 4 provided a mean of 48.9 hours [28.5 percent]; group 3, 
44.8 hours [24.9 percent]; group 1, 42.8 hours [24.9 percent]; 
and those in group 2, a mean of 35.2 hours [20.5 percent]. 
Counties with extension directors in groups 3 and 4 
provided 20.6 and 26,2 mean hours of instruction respectively 
in farm structures and equipment. Counties in group 1 pro­
vided 19.9 hours and those in group 2 provided 18.3 hours of 
instruction in farm structures and equipment. Extension 
services in group 1 provided a mean of 15.1 hours of instruc­
tion in pollution and environment, whereas those in group 2 
provided 7.3 hours. Counties in groups 3 and 4 provided a 
mean of 9.7 hours of instruction in pollution and environment. 
Ho.y: There are no significant differences in the 
mean hours of instruction in agricultural 
mechanics provided by county extension 
services with directors categorized by 
quarter hours of credit beyond the B.S. 
degree. 
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Table 35. Calculated F values for mean hours of agricultural 
mechanics instruction provided by county extension 
services categorized by instructional unit and by 
total years experience of director, 1970-1971 
Mean hours instruction by 
total years experience 
Instructional 
units 1-5 6-10 11-15 2 16 F 
N=15 N=14 N=20 N=26 value 
1. Safety in agricultural 
mechanics 1 .2 4 .6 3 .2 3 .9 1 .59 
2. Farm structures and 
equipment 19 .9 18 .3 20 .6 26 .2 0 .84 
3. Basic electricity and 
wiring 0 .1 0 .0 0 .1 0 .5 1 .05 
4. Electric motors and 
controls 1 .7 1 .5 2 .5 3 .6 0 .84 
5. Small gasoline engines 0 .0 0 .0 0 .0 0 .0 0 .00 
6. Farm tractors and 
power units 0 .5 0 .3 1 .0 1 .7 1 .24 
7. Farm machinery mainte­
nance and adjustment 3 .0 1 .7 3 .3 2 .6 0 .22 
8. Soil, water mechanics 1 .3 1 .5 4 .4 0 .5 0 .99 
9. Improving, developing 
farm service center 0 .0 0 .0 0 .0 0 .2 0 .62 
10. Pollution, environment 15 .1 7 .3 9 .7 9 .7 0 .69 
Total 42 .8 35 .2 44 .8 48 .9 0 .44 
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The ANOV test did not detect any significant differences 
in mean hours of agricultural mechanics instruction provided 
by extension services with directors categorized by quarter 
hou"s of credits earned beyond the B.S. degree. The null 
hypothesis, Ho^^, is net rejected. 
The mean hours of instruction in agricultural mechanics 
provided by extension services with directors who had completed 
26 to 38 quarter hours of credits beyond the B.S. degree 
[group 3] provided a mean of 63.3 hours [28.2 percent] of 
agricultural mechanics instruction as indicated in Table 36. 
Extension services in group 1 provided a mean of 45.1 hours 
[20.1 percent]; those in group 2 provided 41.4 hours [18.4 per­
cent]; those in group 5, 40.7 hours [18.1 percent]; and those 
in group 4 provided a mean of 34.0 hours [15.2 percent]. 
Extension services in group 3 provided the largest 
amounts of instruction in farm structures and equipment [31.8 
hours], and in pollution and environment [14.9 hours]. Exten­
sion services in group 5 provided the least instruction in 
farm structures and equipment [13.4 hours]; and extension 
services in group 4 provided the least instruction in pollu­
tion and environment [5.5 hours]. 
Ho^g: There are no significant differences in the 
mean hours of instruction in agricultural 
mechanics provided by county extension 
services with directors grouped by semesters 
w *  « w w w w a t o w »  A  W  ^  W  W  ^  W L W #  I S  
The ANOV test did not detect any significant differences 
Table 26. Calculated F values For mean hours oF agricultural mechanics instruction 
provided by county extension services categorized by instructional unit 
and by quarter hours beyond B.S. degree completed by director,1970-1971 
Mean hours oF instruction by 
quarter hours beyond B.S. degree 
units < 13 
N=29 
13-25 
N=16 
26-38 
N=8 
39-51 
N=10 
> 52 
N=12 
F 
value 
1. SaFety in agricultural mechanics 2.2 4.7 4.4 1 .0 5.2 2.14 
2. Farm structures and equipment 24.5 21 .6 31 .8 17.7 13.4 1 .74 
3. Basic electricity and wiring 0.2 0.1 1 .0 0.0 0.0 1 .47 
4. Electric motors and controls 2.2 1.8 6.3 3.4 1.2 1.92 
5. Small gasoline engines 0.0 0.0 0.0 0.0 0.0 0 .00 
B. Farm tractors and power units 1.3 0.3 1.8 0.0 1.7 1 .32 
7. Farm machinery maintenance, adjust. 2.4 3.3 3.1 5.0 0.4 0.91 
8. Soil and water mechanics 1.2 0.8 0.0 1.4 6.8 1 .51 
9. Improving, developing the Farm 
service center 0.0 0.3 0.0 0.0 0.0 0.92 
LO. Pollution and environment 11.1 8.5 14.9 5.5 12.0 0.52 
Total 45.1 41.4 63.3 34.0 40.7 0.79 
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in the mean hours of agricultural mechanics instruction pro­
vided by extension services with directors grouped by semesters 
of vocational agriculture completed. The null hypothesis, 
Ho^g, is not rejected. 
The data in Table 37 reveal that counties with extension 
directors who had completed three or less semesters of voca­
tional agriculture [group 1) provided a mean of 46.5 hours of 
agricultural mechanics instruction. Those who had completed 
3 to 7 semesters [group 2] provided 43.8 mean hours of 
instruction, and those with 8 or more semesters completed, 
provided 27.G mean hours of instruction in agricultural 
mechanics. 
Extension services with directors in group 2 provided 
24.1 mean hours of instruction in farm structures and 
equipment; those in group 1 provided 22.5 hours; and those in 
group 3 provided a mean of 14.3 hours. 
Ho^g: There are no significant differences in the 
mean hours of instruction in agricultural 
mechanics provided by county extension 
services with directors stratified by number 
of years participation in 4-H. 
The ANOV test did not detect any significant differences 
in the mean hours of agricultural mechanics instruction pro­
vided by counties with directors stratified by number of years 
of participation in 4-H. The null hypothesis is not rejected. 
The data in Table 33 indicate that extension services 
with directors who had participated 4 years or less in 4-H 
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Table 37. Calculated F values for mean hours of agricultural 
mechanics instruction provided by county extension 
services categorized by instructional unit and by 
semesters of vo-ag completed by director, 1970-1371 
Instructional 
units 
Mean hours instruction by 
semesters vo-ag completed 
by director 
<3 3-7 >8 F 
N=52 N=15 N=8 value 
1. Safety in agricultural 
mechanics 3 .0 4 .8 2.5 1 .07 
2. Farm structures and 
equipment 22 .5 24 .1 14.3 0 .94 
3. Basic electricity and 
wiring 0 .2 0 .3 0.0 0 .19 
4. Electric motors and 
controls 2 .6 2 .9 1.3 0 .36 
5. Small gasoline engines 0 .0 0 .0 0.0 0 .00 
6. Farm tractors and 
power units 1 .0 1 .3 o
 
m
 0 .22 
7. Farm machinery mainte­
nance and adjustment 2 .6 3 .3 2.0 0 .14 
8. Soil, water mechanics 2 .4 0 .5 1.0 0 .40 
9. Improving, developing 
farm service center 0 .1 0 .0 0.0 0 .22 
10. Pollution, environment 12 .1 6 .6 5.9 1 .13 
To tal 46 .5 43 .8 27.6 0 .97 
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Table 38. Calculated F values for mean hours of agricultural 
mechanics instruction provided by county extension 
services categorized by instructional unit and by 
years of participation in 4-H by director, 1970-1971 
Instructional 
units 
Mean 
years 
hours of instruction by 
of participation in 4-H 
by director 
< 4 
N=32 if
f
 
f\J
 M
 
in
 00 F 
value 
1. Safety in agricultural 
mechanics 2.7 4.1 3.2 0.64 
2. Farm structures and 
equipment 23.3 21.1 20.9 0.15 
3. Basic electricity and 
wiring 0.1 0.4 0.2 0.97 
4. Electric motors and 
controls 2.9 2.4 2.2 0.16 
5. Small gasoline engines 0.0 0.0 0.0 0.00 
6. Farm tractors and 
power units 1.0 1.4 0.7 0.42 
7. Farm machinery mainte­
nance and adjustment 1.9 2.4 4.5 1.17 
8. Soil, water mechanics 2.9 1.2 1.2 0.42 
9. Improving, developing 
Farm service center 0.2 0.0 0.0 0.67 
1—
 
o
 
Pollution, environment 11.6 7.9 11.4 0.46 
Total 46.6 40.9 44.3 0.16 
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[group 13 provided a mean of 46.6 hours of instruction in 
agricultural mechanics. Extension services with directors 
who had participated 4 to 7 years [group 2] provided 40.9 
hours, and those with directors who had participated 8 or 
more years provided 44.3 hours of instruction. 
The major emphasis of instruction was in the area of farm 
structures and equipment. Extension services in group 1 pro­
vided a mean of 23.3 hours of instruction; those in group 2 
provided 21.1 hours; and those in group 3 provided 20.9 hours. 
HOgg: There are no significant differences in the 
mean hours of instruction in agricultural 
mechanics provided by county extension 
services categorized by total youth and 
adult contacts. 
The F value of 2.83 in Table 39 indicates a significant 
difference in the mean hours of instruction in safety in agri­
cultural mechanics provided by extension services categorized 
/ 
by total youth and adult contacts. The Scheffe test was 
unable to identify the location of the significant mean 
differences. The largest difference between means exists, 
however, between the extension services having 7,999 contacts 
or less, group 1, [0.8 hours) and group 3, [5.0 hours]. 
There was a significant difference [3.36 F value] in the 
mean hours of instruction in farm machinery maintenance and 
adjustment provided by extension services categorized by total 
/ 
youth and adult contacts» The Scheffe test indicated that 
the significant mean difference in hours of instruction 
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Table 39. Calculated F values for mean hours oF agricultural 
mechanics instruction provided by county extension 
services categorized by instructional unit and by 
grand total contacts [youth and adult], 1970-1971 
Mean hours instruction by 
grand total contacts 
Instructional 
units 8,000- 16,000-
<8,000 15,999 23,999 ^24,000 F 
N=12 N=26 N=17 N=20 value 
1. Safety in agricul­
tural mechanics 0.8 4 .1 5 .0 2 .3 2.83* 
2. Farm structures and 
equipment 16.7 20 .7 18 .8 29 .4 1.92 
3. Basic electricity 
and wiring 0.1 0 .0 0 .2 0 .6 1.40 
4. Electric motors 
and controls 1.1 2 .0 2 .6 4 .1 1.34 
5. Small gasoline engines 0.0 0 .0 0 .0 0 .0 0.00 
6. Farm tractors and 
power units 0.5 0 .8 1 .5 1 .3 0.55 
7. Farm machinery mainte­
nance and adjustment 1.6 1 .3 1 .7 6 .1 
* 
3.36 
8. Soil, water mechanics 1.2 0 .3 2 .4 4 .0 0.88 
9. Improving, developing 
farm service center 0.0 0 .0 0 .0 0 .3 0.91 
10. Pollution, environment 5.8 4 .8 8 .8 21 .6 6.24** 
Total 27.8 34 .0 41 .0 69 .7 S.81** 
*.05 ^3,71 " 2.74; 01 ^3, 71 - 4.08. 
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provided occurred between groups 2 and 4. 
There was a highly significant difference [6.24 F value] 
in the mean hours of instruction provided in pollution and 
environment by extension services categorized by total youth 
/ 
and adult contacts. The Scheffe test indicated that the 
highly significant differences in mean hours of instruction 
in pollution and environment occurred between groups 1 and 4, 
and groups 2 and 4. 
There were highly significant differences [5,81 F value] 
in the mean total hours of instruction provided in agricultural 
mechanics by extension services categorized by total youth and 
/ 
adult contacts. The Scheffe test indicated that the highly 
significant differences occurred between groups 1 and 4, and 
groups 2 and 4. 
There are significant differences in the mean hours of 
agricultural mechanics instruction provided by extension 
services categorized by total youth and adult contacts. The 
null hypothesis, HOgg, is rejected. 
The data in Table 39 reveal that extension services with 
total youth and adult contacts of 24,000 and above [group 4] 
provided 69.7 mean hours [40.4 percent] of the agricultural 
mechanics instruction. Group 3 provided 41.0 hours [23.8 per­
cent], group 2 provided 34.0 hours [19.7 percent], and group 1 
provided 27.8 hours [16.1 percent] of the instruction in agri­
cultural mechanics. 
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The data in Table 40 reveal that the mean age of county 
extension directors in Iowa was 44.0 years, and that the 
average credits completed beyond the B.S. degree by the direc­
tors was 26.5 quarter hours. During the five-year period, 
1966 to 1971, extension directors completed a mean of 5.0 
credit hours in education, 4.8 credit hours in technical agri­
culture, and 1.6 credit hours in agricultural education. 
The extension directors indicated that they had worked 
an average of 13,6 years as a director, 13.1 years in Iowa, 
and 9.9 years at their present location. They reported an 
average of 7.8 years of employment other than as a county 
extension director, 2.0 years in production agriculture 
experience, 1.9 years experience in agri-related businesses, 
0.3 years experience in nonagri-related businesses, and 1.5 
years experience in teaching. 
The mean hours of instruction in agricultural mechanics 
provided for vo-ag students and youth by vo-ag departments 
and extension services are revealed in Table 41. The data 
indicate that secondary schools provided 244.7 hours of 
instruction in agricultural mechanics for vo-ag students and 
county extension services provided 4.7 hours instruction For 
youth. Secondary schools provided most instruction in the 
areas of construction and maintenance [116.6 hours] and power 
and machinery [62.4 hours]. County extension services pro­
vided a mean of 1.5 hours in farm machinery maintenance and 
Table 40. Selected characteristics oF county extension directors categorized by 
economic area, 1970-1971 
Economic areas 
Characteristics West. 
1 ive-
stock 
Cash 
grain 
North­
east 
dairy 
East. 
1 ive-
stock 
South. 
pasture 
Sample 
mean 
N=75 
Age 42 .4 44 .8 44 .5 44 .0 44 .4 44 .0 
Quarter hours beyond B.S. degree 24 .9 18 .9 17 .3 41 .2 30 .3 26 .5 
Quarter hours technical agriculture 
witJn In last Five years 6 .4 5 .7 3 .1 7 .2 1 .8 4 .8 
Quarter hours agriculture education 
withLn last Five years 1 .6 0 .0 0 .5 3 .2 2 .7 1 .6 
Quarter hours education within 
last Five years 8 .2 3 .3 0 .2 11 .8 1 .5 5 .0 
Years tenure in present location 11 .4 7 .5 13 .0 10 .3 7 .3 9 .9 
Years tsnure in Iowa 15 .3 10 .2 14 .9 15 .5 9 .7 13 .1 
Years experience as CED 15 .5 11 .4 15 .3 15 .5 10 .4 13 .6 
Years enployment, other 5 .1 11 .3 G .4 5 .9 10 .5 7 .8 
Years production agriculture experience 1 .2 2 .7 1 .7 0 .9 3 .3 2 .0 
Years experience, 
agriDusiness and industry 1 .2 3 .1 1 .7 1 .7 1 .7 1 .9 
Years experience, 
non-agribusiness and industry 0 .3 0 .3 0 .5 0 .2 0 .3 0 .3 
Years teaching experience 1 .0 1 .9 1 .1 0 .6 2 .7 1 .5 
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Table 41. Mean hours of agricultural mechanics instruction 
provided For vo-ag students and youth by second­
ary schools and county extension services, 
1970-1971 
Instructional 
units 
Educational agencies 
Mean hours 
Secondary 
schools 
N=75 
Extension 
service 
N=75 
1. Safety in agricultural mechanics 13.1 
2. Arc welding 32.0 
3. Oxy-acetylene welding and cutting 18.1 
4. Hot and cold metal working 10.4 
5. Carpentry and wood construction 44.7 
6. Concrete and concrete masonry 11.4 
7. Farm structures and equipment 17.6 
B. Basic electricity and wiring 13.0 
9. Electric motors and controls 5.7 
10. Small gasoline engines 19.8 
11. Farm tractors and power units 21.9 
120 Farm machinery maintenance and 
adjustment 20.7 
13. Soil and water mechanics 4.3 
14. Making and reading working drawings 7.1 
15. Improving and developing the farm 
service center 4.9 
16. Pollution and environment 0.0 
Total 244.7 
1.3 
0.0 
0 . 0  
0.0 
0 .0  
0.0 
0.6 
0 .0  
0 .0  
0 . 0  
0.3 
1.5 
0.4 
0 .0  
0 . 0  
0.6 
4.7 
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adjustment and 1.3 hours in safety as their major emphases in 
instruction for youth. 
The data in Table 42 indicate the mean hours of agricul­
tural mechanics instruction provided for ag-tech students, 
farm veterans, and young-adult farmers by secondary schools, 
area schools, and county extension services. 
The mean hours of instruction shown for area schools 
[1,729.6] was obtained by dividing the total hours in each 
instructional unit in the veterans program by 12, the total 
number of area schools in the study. Extension services pro­
vided a mean of 39.3 hours, and secondary schools provided 
24.2 hours of instruction for young-adult farmers. 
Major emphases in instruction provided by area schools 
were in power and machinery [1,261.0 hours], and in structures 
and environment [202.6 hours]. Extension services provided 
31.2 hours of instruction in the area of structures and 
environment. Secondary schools emphasized instruction in 
construction and maintenance [10,0 hours] and in power and 
machinery [6,5 hours]. 
The data in Table 43 reveal the mean total hours of 
agricultural mechanics instruction provided by secondary 
schools, area schools, and county extension services. 
The 12 area schools provided an average of 1,729.6 hours 
of agricultural mechanics instruction for ag-tech students and 
veterans. Secondary schools provided 266,9 hours for vo-ag 
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Table 42. Mean hours of agricultural mechanics instruction 
provided for ag-tech students, young and adult 
farmers and farm veterans by secondary schools, 
area schools and county extension services, 
1970-1971 
Educational agencies 
Instructional Mean hours 
units Secondary 
schools 
N=75 
Area 
schools 
N=12 
Extension 
service 
N=75 
1. Safety in agricultural 
mechanics 0.7 31.4 2.0 
2. Arc welding 5.5 58,3 0.0 
3. Oxy-acetylene welding 
and cutting 1.9 30.2 0.0 
4. Hot and cold metal working 0.4 6.1 0.0 
5. Carpentry and wood 
construction 1.4 15.1 0.0 
6. Concrete and concrete 
masonry 0.8 11.1 0.0 
7. Farm structures and 
equipment 4.1 55.9 21.4 
8. Basic electricity and 
wiring 0.8 94.4 0.2 
9. Electric motors and controls 0.5 15.9 2.5 
10. Small gasoline engines 1.2 75.5 0.0 
11. Farm tractors and 
power units 2.2 900.2 0.7 
12. Farm machinery maintenance 
and adjustment 3.1 285.3 1.2 
13. Soil and water mechanics 0.9 3.5 1.5 
14. Making and reading 
working drawings 0.0 69,8 0.0 
tn Improving and developing 
the farm service center 0.7 76.9 0.1 
16 . Pollution and onvironmem: 0 . 0  G .Û 5.7 
Total 24.2 1,729.6 39.3 
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Table 43. Mean hours of agricultural mechanics instruction 
provided For youth, young farmers, and adults by 
secondary schools, area schools and county 
extension services by instructional unit, 1970-1971 
Educational agencies 
Mean hours 
Secondary Area Extension 
schools schools service 
N=75 N=12 N=75 
Instructional 
units 
1. Safety in agricultural 
mechanics 
2. Arc welding 
3. Oxy-acetylene welding 
and cutting 
4. Hot, cold metal working 
5. Carpentry and wood 
construction 
6. Concrete and concrete 
masonry 
7. Farm structures and 
equipment 
6. Basic electricity and 
wiring 
9. Electric motors and controls 
10. Small gasoline engines 
11. Farm tractors and 
power units 
12. Farm machinery maintenance 
and adjustment 
13. Soil and water mechanics 
14. Making and reading 
working drawings 
15. Improving, developing 
farm service center 
16. Pollution and environment 
Total 
13.8 31.4 3.3 
37.5 58.3 0.0 
20.0 30.2 0.0 
10.8 6.1 0.0 
4G.1 15.1 0.0 
12.2 11.1 0.0 
21.7 55.9 22.0 
13.8 94.4 0.2 
6.2 15.9 2.5 
21.0 75.5 0.0 
24.1 900.2 1.0 
23.8 285.3 2.7 
5.2 3.5 1.9 
7.1 69.8 0.0 
5.6 76.9 0.1 
0.0 0.0 10.3 
268.9 1,723.6 44.0 
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students and young-adult farmers, and county extension services 
provided 44,0 hours of instruction for youth and adults. 
The major emphasis of agricultural mechanics instruction 
provided by area schools for ag-tech students and veterans was 
in the area of power and machinery C1261,0 hours]. 
Secondary schools provided most instruction for vo-ag 
students and young-adult farmers in the areas of construction 
and maintenance [126,6 hours], power and machinery [68,9 
hours], and structures and environment [34.4 hours]. 
County extension services devoted 32.4 of the 44,0 mean 
total hours of instruction provided for youth and adults to 
the area of structures and environment. 
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DISCUSSION AND IMPLICATIONS 
The findings of this study revealed the mean hours of 
agricultural mechanics instruction provided by local voca­
tional agriculture departments and county extension services, 
and the total hours of instruction in agricultural mechanics 
provided by post-secondary area schools in Iowa for 1970-1971. 
Secondary schools provided a mean of 268.9 hours of 
instruction in agricultural mechanics with 47.1 percent in the 
construction and maintenance area, 25.6 percent in power and 
machinery, 12.8 percent in structures and environment, 7.4 per­
cent in electric power and processing, 2.0 percent in soil 
and water mechanics, and 5.1 percent in safety. 
A careful evaluation of the needs in each community 
should be made by the local vo-ag department to determine if 
the emphasis of instruction in agricultural mechanics is 
where it should be. Instruction provided among areas and 
within each area should be proportional to the need of day 
students and young-adult farmers for skills, abilities, and 
understandings in any given unit or area of instruction. 
Instructors in the northeast dairy area provided the 
most mean hours of agricultural mechanics instruction, 302.4 
hours. The southern pasture area provided 274.1 hours; 
eastern livestock area, 273.9 hours; cash grain area, 249.3 
hours; and the western livestock area, 242.5 hours. 
The mean hours of instruction provided in agricultural 
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mechanics among economic areas does not appear to be directly 
related to such Factors as number and size of Farms, acres oF 
corn produced, or number oF tractors owned. Vo-ag departments 
in the northeast dairy area, For example, provided the most 
instruction in agricultural mechanics. They ranked third in 
the number oF Farms in the state, FiFth in average size oF 
Farms, Fourth in acres oF corn produced, and second in number 
oF tractors owned. 
Vo-ag departments in the western livestock ares provided 
the least amount oF instruction in agricultural mechanics. 
They ranked Fourth in the number oF Farms, second in average 
size oF farms, second in acres oF corn produced, and third in 
the number oF tractors owned. 
The mean hours oF instruction in agricultural mechanics 
provided individually, in small groups, and during occupational 
experience visitation For both vo-ag students and young-adult 
Farmers appear to be related to the number oF tractors owned 
on Farms, The cash grain and northeast dairy areas reported 
the largest numbers oF tractors owned and provided the most 
hours oF instruction to individuals, to small groups, and 
during occupational experience visitation. 
Only nine percent oF the total hours oF agricultural 
mechanics instruction provided by local vo-ag departments was 
dcvcwcd tssrhing yovng-edult TnHiuiHwal. small 
group, and visitation types oF instruction accounted For 
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69.5 percent of this total. 
Individual, small group, and visitation types of instruc­
tion are extremely important in the agricultural mechanics 
instructional program. Allowances must be made in scheduling 
and in reimbursement to enable instruction of this type to be 
provided at a high level. Only 13.8 percent of the total 
time spent by vo-ag instructors in making farm or occupational 
experience visits was devoted to agricultural mechanics. 
Based on the finding that 59 percent of the students had agri­
cultural mechanics as a part of their farming or occupational 
experience program, the percentage of time devoted to farm 
and occupational experience visitations in agricultural 
mechanics should be increased. 
The study revealed that 27 percent of the total instruc­
tional time in vocational agriculture was devoted to instruc­
tion in agricultural mechanics. Understandings, skills and 
abilities in agricultural mechanics are applicable to each of 
the other areas of agriculture, i.e., animal science, soils 
and crops, horticulture, etc. To a large extent, technological 
advancements in the mechanical phases of farming have enabled 
production agriculture to be the nation's most efficient 
business. 
In 1970, the average investment in machinery and equipment 
per rotated acre for a 280 acre farm in Iowa was $60.78, and 
the average machinery and power costs per acre was $29.06. 
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These costs presumably do not include materials [Feed and 
manure] handling and feed processing equipment. According to 
an Illinois study reported by Hunt [17], operating costs of 
machinery and equipment represent the largest yearly farm 
expenditure. 
Hoerner [13] found that 71 Iowa vo-ag instructors who 
were enrolled in off-campus agricultural engineering courses 
provided 29.6 percent of the total instructional time in vo-ag 
to agricultural mechanics. 
It is the author's opinion that the percentage of time 
devoted to instruction in agricultural mechanics should be 
increased to at least 30 percent of the total instructional 
time in vocational agriculture. It may be necessary to pro­
vide additional instruction in agricultural mechanics through 
specialized six week, 12 week, or one semester type courses 
for those students requiring a strong background in agricul­
tural mechanics. Examples of students of this type are those 
preparing for cash grain farming, those preparing for occupa­
tions in machinery and equipment sales and service, etc. 
Vo-ag instructors in the Project 1879 study reported that 
of the total time allotted to instruction in agricultural 
mechanics, 27.3 percent was devoted to classroom activities, 
32.7 percent to laboratory activities and 40.0 percent to 
approved project activities. 
Due to the vast numbers of competencies required in 
agricultural mechanics, possibly a larger percentage of the 
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instructional time in agricultural mechanics should be devoted 
to required, skill type, activities and less time devoted to 
the construction or repair of large projects. One-third of 
the time devoted to each type of instruction would seem to bo 
more in line with meeting the needs of students about to 
engage in a highly technical agriculture. 
The findings indicated that 10 of the 11 selected 
independent variables produced significant differences in 
mean hours of agricultural mechanics instruction provided. A 
significant difference in the mean total hours of instruction 
in agricultural mechanics was obtained when vo-ag departments 
were stratified by total vo-ag enrollment. Mean hours of 
instruction provided increased from 231.0 hours [39-56 students 
enrolled] to 304.5 hours [57-74 students enrolled], and then 
to 314.6 hours [75 or more students enrolled]. This indicates 
that mean hours of instruction in agricultural mechanics may 
have increased due to difference in the number of multiple 
teacher departments and the adding of semester and year type 
courses in agricultural mechanics. 
The significant difference in mean hours of instruction 
provided in safety in agricultural mechanics may indicate that 
as instructors gain experience they increasingly recognize 
the value of instruction in safety to students preparing to 
enter the world of work. 
Mean hours of instruction provided in improving and 
developing the farm service center were found to be 
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significantly different as number of supervisory visits 
increased from least to most. This may indicate that most of 
the instruction in this unit occurs during farm visitation. 
Total, graduate, and undergraduate credit hours in agri­
cultural engineering completed by the instructor had a 
significant influence on the mean hours of instruction in 
farm tractors and power units. Increasing the hours of 
instruction in farm tractors and power units may be accom­
plished by providing present and prospective instructors with 
more credit hours in agricultural engineering. 
The significant differences produced by other independent 
variables do not appear to provide important implications for 
improving instruction in agricultural mechanics. 
Major emphasis of instruction in agricultural mechanics 
provided by area schools was in power and machinery [73 per­
cent] « Instruction in other agricultural mechanics areas-
structures and environment, electric power and processing, 
soil and water mechanics, and construction and maintenance, 
received only 27 percent of the total instruction provided in 
agricultural mechanics. 
Employment opportunities and competencies needed in 
agricultural mechanics should be evaluated and instructional 
time allotted according to needs. It appears that the area 
of power and machinery mav be receiving too much emphasis in 
area school programs at this time. 
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The ag-tech program accounted For 85 percent, and the 
farm veterans training program 15 percent of the total hours 
of agricultural mechanics instruction provided by area schools. 
Power and machinery received most emphasis in the ag-tech 
program and structures and environment was provided to the 
largest extent in the veterans program. 
At the time the study was conducted, six of the area 
schools provided 80 percent of the instruction for first year 
students. Only four area schools had veterans program. 
Instruction during employment supervision provided by 
area schools accounted for only 0.6 percent of the total 
instructional time [9=6 hours per area school]. 
County extension services provided a mean total of 
44.0 hours of agricultural mechanics instruction to youth and 
adults. Only 4.7 of the 44.0 hours were provided for youth. 
Structures and environment accounted for 73.7 percent of the 
total instruction in agricultural mechanics provided by 
extension services. 
A careful evaluation of needs for instruction of youth 
and adults should be made in the agricultural mechanics area. 
It is possible that instruction in such areas as power and 
machinery, electric power and processing, and soil and water 
mechanics needs to be provided by extension service personnel 
in addition tc tXzt prcvidcd ir. structures end 
Five of the six independent variables used in the 
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analysis of mean hours of instruction provided by extension 
services did not produce significant differences. Significant 
differences in mean hours of instruction provided by extension 
services categorized by total youth and adult contacts were 
found in the following instructional units: [1] safety in 
agricultural mechanics, [2] farm machinery maintenance and 
adjustment, [3] pollution and environment, and [4] total mean 
hours of instruction. 
The data printout did not reveal the number of instruc­
tional meetings provided by extension services. It is assumed, 
however, that those extension services with the largest 
numbers of contacts had the most meetings relating to instruc­
tion in agricultural mechanics. 
Assuming that the sampled data is representative of the 
state, approximately 56,526 total hours of instruction in 
agricultural mechanics were provided for vo-ag students by 
231 local vo-ag departments in 1970-1971, Extension services 
[100] provided 470 total hours of agricultural mechanics 
instruction for youth. 
Twelve area schools provided 17,642 hours of instruction 
in agricultural mechanics for ag-tech students, and four area 
schools provided 3,104 hours of instruction for farm veterans. 
Extension services provided approximately 3,930 hours of 
agricultural mechanics instruction for adults. Secondary 
schools provided nearly 5,590 total hours of instruction for 
adults and young farmers. 
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It is difficult to determine the number of different 
individuals being provided agricultural mechanics instruction 
by the three educational agencies. According to the Depart­
ment of Public Instruction's Summary of Program report, the 
enrollment in vo-ag all-day classes in 1970-1971 was 11,892 
students. The young and adult farmer enrollment was approxi­
mately 16,700 students. 
Area schools had a total enrollment of approximately 
675 students in ag-tech programs and 544 students in farm 
veterans programs in 1970-1971. 
The number of different persons served by county exten­
sion services is almost impossible to determine. Their records 
included total number of contacts which would indicate that 
the same individual may be counted several times. 
In the future, local vo-ag departments should provide 
instruction in agricultural mechanics to vo-ag students, young-
adult farmers and others in related agricultural businesses 
based primarily on needs. There is not time to provide 
instruction based on tradition. A study of agricultural 
mechanics competencies required in the local community, using 
the competency studies reported in the review of literature 
as a guide, should be made. 
Agricultural mechanics instruction in the future should 
provide more emphasis on the development of skills, abilities 
and understandings in the areas of power and machinery. 
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structures and environment, and electric power and processing; 
less emphasis should be placed on carpentry and construction, 
hot and cold metal working, and welding. More emphasis of 
instruction should be on teaching required skills and abilities 
and less on the construction and repair of large projects. The 
coordination of instruction and, hopefully, the effectiveness 
of instruction can be improved by providing instruction in 
time blocks of six weeks, 12 weeks, or even in semesters and 
including all phases of instruction—classroom activities, 
required laboratory activities, and approved project activities. 
The agricultural mechanics laboratory should be more than 
just a shop. It should be divided into definite instructional 
areas, i.e., electricity and motors area, tractors and engines 
area, metal working area, carpentry and wood construction 
area, etc. Laboratory tools and equipment should be purchased 
to improve instruction in farm engines and tractors, electric 
motors and controls, materials handling and crop processing, 
and machinery and equipment instead of large radial arm saws, 
additional welders, forges, and wood working jointers and 
planers. 
Systematic instruction in agricultural mechanics should 
be provided for young-adult farmers by local vo-ag departments. 
Emphasis should be on needed skills, abilities and under­
standings of those enrollsd. C C3Î70 clnrtiilH Ko 
to enable valuable "hands on" type of instruction. 
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Instruction should be provided by the local vo-ag instructor, 
using resource persons whenever the quality of instruction can 
be improved. Follow-up of instruction should be provided by 
the local vo-ag instructor through individual, small group, 
and farm visitation types of contacts. 
Because of a broadening of the vo-ag program to include 
off-farm agricultural occupations and natural resources and 
conservation, the local vo-ag instructors' responsibilities 
have greatly increased. One solution for meeting the needs 
of this expanded program is to increase the number of multiple 
men departments; Another is for the local vo-ag instructor to 
utilize other resources whenever possible. The local vo-ag 
instructor must become more of an administrator of the local 
agricultural program. No longer can one man provide every­
thing that should be included in the program. 
Post-secondary area schools need to survey employment 
opportunities to determine the types and amounts of instruc­
tion in agricultural mechanics that should be provided. 
Cooperative work experience should be provided for those 
students preparing to enter into occupations directly upon 
completion of the agricultural mechanics curriculum. 
Valuable instruction in agricultural mechanics can be 
provided for farm veterans by area schools. A survey of needs 
should b« canductmH •tn thm contmnt nnrl 
emphasis of instruction should be placed. Follow-up of 
instruction in agricultural mechanics should be provided by 
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area school personnel through on-farm visitation. 
County extension services have an opportunity to provide 
agricultural mechanics instruction to many persons, both 
youth and adult, who are not receiving this type of instruc­
tion in secondary and area schools. Needs for instruction 
in agricultural mechanics should be determined by county 
extension services and additional programs developed. These 
programs would not make necessary extension owned and managed 
laboratories. Laboratory facilities, when needed, could be 
made available on farms and in farm machinery dealer and 
service company shops; also arrangements could be made to use 
local vo-ag department and area school laboratory facilities. 
Careful examination of local and area needs for agricul­
tural mechanics instruction should be made by all three 
educational agencies. It may be found that more instructional 
time should be provided in some instructional areas and less 
in others. 
Due to the importance of providing students with perform­
ance abilities and understandings required in our modern day 
agricultural businesses, including production agriculture, it 
is imperative that a coordinated program of instruction be 
developed among the educational agencies providing instruction 
in agricultural mechanics. 
Further studies should be conducted to determine the 
content and emphasis of agricultural mechanics instruction 
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that should be provided by the public supported educational 
agencies to meet the needs of individuals preparing to become 
employed, those already employed, and those needing re­
training. 
Using this study, which describes the existing content 
and emphasis of instruction in agricultural mechanics, plus 
a study of employment opportunities and needs should provide 
an adequate framework for the development of programs that 
include the required skills, abilities, and understandings. 
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SUMMARY 
The purpose of this study was to determine the content 
and emphasis in agricultural mechanics instruction provided by 
public supported educational agencies in Iowa for the fiscal 
year 1970-1971. In addition, the relationships of selected 
factors to content and emphasis of instruction were analyzed. 
This study was part of a larger study entitled "Educa­
tional Programs to Meet the Manpower Needs of Iowa Agriculture." 
It was conducted by the author in cooperation with the Depart­
ment of Agricultural Education and the Iowa Agriculture and 
Home Economics Experiment Station Project 1879, Iowa State 
University. 
Three public supported educational agencies were identi­
fied as providing agricultural education programs at less than 
the professional or baccalaureate level ; these were secondary 
schools, area vocational schools and community colleges, and 
local cooperative extension services. 
A stratified random sample of 75 secondary school voca­
tional agriculture programs was obtained by dividing the state 
into five previously established economic areas, and further 
subdividing these into three parts. The purpose of the 
stratification was to obtain better geographic representation 
throughout the state. 
Ths 75 local coopérative extension ssrvicss used in ths 
study were selected using the same technique as that used to 
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select the 75 secondary schools with vo-ag [vocational agri­
culture] programs. 
The 12 area schools used in the study represented the 
total number of area post-secondary institutions having agri­
cultural programs in their curricula at the time the study was 
approved. 
The data used in the study for local vo-ag programs were 
obtained by having the vo-ag instructors fill out general 
information and content and emphasis survey forms at six pre­
selected locations in the state where assistance in completing 
the forms was provided. 
The area school data were collected by personal visitation 
to the area school by one of the six researchers involved in 
the total study. Assistance was provided in filling out the 
survey forms as needed. 
County extension service program data were obtained by 
mailing general information questionnaires to personnel in the 
75 participating extension services. The content and emphasis 
of instruction data were obtained from the State Extension 
Management Information System [SEMIS]. 
Selected secondary school independent variables used in 
the study were: [1] economic area, [2] total years teaching 
experience, [3] quarter hours beyond the B.S. degree, [4] 
semesters vocational agriculture. fBl vears of oarticioation 
in 4-H, [6] total vocational agriculture enrollment, [7] total 
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young and adult class enrollment, [8] total number of super­
visory visits, [9] total quarter hours of agricultural engi­
neering, [10] quarter hours of undergraduate agricultural 
engineering, and [11] quarter hours of graduate agricultural 
engineering. 
Selected cooperative extension service independent 
variables used in the study were: [1] economic area, [2] total 
years experience, [3] quarter hours beyond the B.S. degree, 
[4] semesters vocational agriculture, [5] years participation 
in 4-H, and [6] grand total contacts [youth and adult]. 
A single classification analysis of variance [ANOV] was 
used to analyze the secondary school and cooperative extension 
/ 
service data. A Scheffe test was also used to aid in locating 
the categories contributing to the significant differences. 
Secondary school vocational agriculture programs provided 
an average of 2GB.9 hours of instruction in agricultural 
mechanics. The day student program, Vo-Ag I through IV, 
received 211.8 hours [78,8 percent] of this instruction. 
Based on total hours [268.9], Vo-Ag I accounted for 40.8 hours 
[15.2 percent]; Vo-Ag II, 59.1 hours [22.0 percent]; Vo-Ag III, 
60.1 hours [22.4 percent]; and Vo-Ag IV, 51.8 hours [19.3 per­
cent]. The mean hours of instruction provided young-adult 
[young farmer and adult farmer] classes was 7.4 [2.8 percent 
of total]. The remaining time, 49.7 hours, was utilized in 
providing instruction at the levels and of the types listed 
below: [1] below 9th grade, 1.3 hours [0.5 percent of total]; 
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[2] day student--small group and individual instruction, and 
occupational experience visitation, 27.6 hours [10.3 percent]; 
and FFA, 4.0 hours [1.5 percent]; [3] young-adult farmer--
small group, individual instruction and occupational experience 
visitation, 16.8 hours [6.2 percent]. 
The data indicated that of the mean of 268.9 hours of 
instruction provided in agricultural mechanics, 126.6 hours 
[47.1 percent] were in construction and maintenance; 68.9 
hours [25.6 percent] in power and machinery; 34.4 hours [12.8 
percent] in structures and environment; 20.0 hours [7.4 per­
cent] in electric power and processing; 5.2 hours [2.0 percent] 
in soil and water; and 13.8 hours [5,1 percent] in safety. 
The vo-ag departments in the northeast dairy, southern 
pasture, and eastern livestock economic areas provided means 
of 302.4, 274.1, and 273,9 total hours of instruction respec­
tively, which were greater than the sample mean of 268.9 hours. 
The mean total hours provided in the cash grain area [249,3] 
and in the western livestock area [242.5] were below the 
sample mean. 
Instruction provided in power and machinery ranged from 
81.2 hours in the cash grain area to 45,8 hours in the western 
livestock area. Instruction in construction and maintenance 
ranged from 144,6 hours in the northeast dairy area to 105,3 
hours in the cash grain area. The percentage of total hours 
of instruction in agricultural mechanics in each economic area 
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devoted to construction and maintenance ranged from 42 percent 
in the cash grain area to 50 percent in the western livestock 
area. Approximately 10 percent of the mean total instructional 
time in the electric power and processing area was provided in 
the western livestock and eastern livestock economic areas 
with six percent being provided in each of the other three 
areas. Instructors in the northeast dairy area provided more 
hours of instruction in soil and water mechanics [6.7 hours] 
than those in any other economic area. 
Significant differences among economic areas in the mean 
hours of instruction provided by local vo-ag departments in 
small gasoline engines were indicated by an ANOV test. An 
F value of 2.54 was obtained with 2.50 being required to reject 
the null hypothesis at the .05 level of confidence. 
The range in agricultural mechanics instruction provided 
in the total day student program was from 223.9 mean hours in 
the western livestock area to 266.8 hours in the northeast 
dairy area, the sample mean being 244.7 hours. 
The northeast dairy area provided the most hours of 
instruction for day students, whereas those in the eastern 
livestock area supplied the most instruction in Vo-Ag I through 
IV. Significant F values were obtained when the mean hours 
of agricultural mechanics instruction provided among economic 
areas for Vo-Ag I [4.12 F value] and Vo-Ag IV [3.16 F value] 
students were analyzed. 
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Major differences in the mean hours devoted to small 
group, individual; and visitation types of instruction were 
observed. The northeast dairy area provided 44.2 hours and 
the eastern livestock area provided 13.3 hours of instruction 
in agricultural mechanics. In the FFA type of instruction, 
the northeast dairy area provided 12.1 hours, whereas instruc­
tors in the eastern livestock area provided 2.1 hours of 
instruction. 
The range in hours of instructional time provided in 
young-adult farmer programs was from 17.8 hours in the 
eastern livestock area to 35.7 hours in the northeast dairy 
area. Instructors in the northeast dairy area provided 
25.8 hours of instruction in small groups, individually, and 
in occupational experience visitation, whereas those in the 
eastern livestock area provided only 11.5 hours. 
Only nine percent of the 268.9 total hours of agricul­
tural mechanics instruction provided by local vo-ag depart­
ments was devoted to teaching young-adult farmers. Individual, 
small group, and visitation types of instruction in agricul- • 
tural mechanics accounted for 69.5 percent of the total 
instruction provided for this group. The percentages provided 
in each of the economic areas are as follows: western live­
stock [48.6 percent], cash grain [84.5 percent], northeast 
dairy [72.3 percent], eastern livestock [64.6 percent], and 
southern pasture [71 percent]. 
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The number of vo-ag students having agricultural mechan­
ics as a part of their farming or occupational experience 
programs ranged from 37.1 in the western livestock area to 
25.5 in the cash grain area, with a sample mean of 32.1. 
A maan of 13.8 percent of time spent by vo-ag instructors 
in making farm or work experience visits was related to agri­
cultural mechanics. The total class time [secondary, young-
adult] in vocational agriculture devoted to teaching agricul­
tural mechanics ranged from 30.2 percent in the eastern 
livestock area to 24.2 percent in the northeast dairy area. 
The sample mean was 27.0 percent. 
The percentage of total time spent in teaching agricul­
tural mechanics devoted to classroom instruction was 27.3 
percent; required laboratory activities, 32.7 percent; and 
approved project activities, 40.0 percent. 
Significant differences wers found in the mean hours of 
agricultural mechanics instruction provided by local voca­
tional agriculture departments stratified by the following 
independent variables: [1] economic area, [2] total years 
teaching experience of the instructor, [3] quarter hours 
beyond the B.S. degree completed by the instructor, [4] 
semesters of vo-ag completed by the instructor, [5] total 
vo-ag enrollment, [6] young-adult class enrollment, [7] 
numbmP oF Ol ica*»r>v/i v/ioi+tc» msaria hu -t-.l-i»» i rica+-.r«i irî-hrt»™. fHl -hi-i-hol 
quarter hours of agricultural engineering completed by the 
instructor, [9] quarter hours of undergraduate agricultural 
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engineering completed by the instructor, and [10] quarter 
hours of graduate agricultural engineering completed by the 
instructor. 
The 12 area schools with agricultural programs provided 
a total of 20,746 hours of agricultural mechanics instruction 
in the ag-tech program and in the veterans program. 
More than 52 percent [10,792 hours] of the total agricul­
tural mechanics instruction provided by area schools was in 
farm tractors and power units; and 73 percent [15,125 hours] 
of the instruction was in power and machinery which includes 
tractors, machinery, and small gasoline engines. Hours and 
percentages of total hours of instruction provided in other 
areas were as follows: structures and environment, 2,432 
hours [11.7 percent]; construction and maintenance, 1,449 
hours [7.0 percent]; electric power and processing, 1,324 
hours [6,4 percent]; soil and water mechanics, 42 hours 
[0.2 percent]; and safety in agricultural mechanics, 377 hours 
[1.7 percent]. 
All 12 area schools had ag-tech [agricultural-technical] 
day programs, whereas four had veterans [Veterans Cooperative 
Farm Training] programs. The first year ag-tech program 
accounted for 63.5 percent [13,176 hours] of the total area 
school offerings in agricultural mechanics. The second year 
aq-tech praqram made up 20.4 percent [4.231 hours] of the 
total; employment supervision, 0.6 percent [115 hours]; and 
1B8 
youth groups, 0.6 percent [120 hours] of the total area school 
offerings. 
The veterans program accounted for the following percent­
ages of the total area schools' offerings; first year, 
1080 hours [5.2 percent]; second year, 852 hours [4.1 percent]; 
third year, 852 hours [4.1 percent]; and on-farm visitation, 
320 hours [1.5 percent]. 
Six of the area schools provided nearly 80 percent of the 
agricultural mechanics instruction in the first year of the 
ag-tech program. Instruction in power and machinery accounted 
for 81.4 percent [14,340 hours] of the total [17,642 hours] of 
agricultural mechanics instruction provided in the ag-tech 
program. 
A total of 3,104 hours of instruction were provided for 
veterans by area schools in 1970-1971. Structures and envi­
ronment received major emphasis in the veterans program with 
1,173 of the total 3,104 hours [37.5 percent] being provided 
in this area. Power and machinery ranked second with 782 
hours [25.0 percent], and construction and maintenance ranked 
third with 747 hours [23.9 percent]. 
No significant differences were found to exist when the 
mean hours of agricultural mechanics instruction provided by 
county extension services among economic areas were compared. 
The mean total houK«« a€ mwnhaninc i iri-hinn 
provided for youth and adults by extension services was 
44.0 hours. 
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The cash grain area provided 53.0 hours (24.1 percent] 
of the agricultural mechanics instruction; the eastern live­
stock area provided 47.2 hours [21.4 percent]; the western 
livestock area, 44.8 hours [20.3 percent]; the northeast dairy 
area, 43.2 hours [19.6 percent]; and the southern pasture 
area, 32.0 hours (14.5 percent]. The structures and environ­
ment area, including pollution, received the most emphasis, 
32.4 hours [73.7 percent]; and the power and machinery area 
ranked second with 3.7 hours (8.4 percent]. 
A mean of 4.7 hours of agricultural mechanics instruction 
was provided for youth by the extension services. The power 
and machinery area, 1.8 hours [38.3 percent] was given most 
emphasis in youth programs. 
A total of 39.3 mean hours of agricultural mechanics 
instruction was provided for adults by the extension services. 
The structures and environment area accounted for 31.2 of the 
39.3 hours [79.1 percent] of adult instruction provided. 
The o.nly independent variable causing significant 
differences in the mean hours of agricultural mechanics 
instruction provided by extension services was total number 
of contacts [youth and adult]. Significant differences were 
found in the following instructional units: [1] safety in 
agricultural mechanics [2.83 F value], [2] farm machinery 
maintenance and adjustment [3.36 F value], [3] pollution and 
environment (6.24 F value], and [4] total mean hours of 
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instruction in agricultural mechanics [5.81 F value]. 
The 12 area schools provided an average of 1,729.6 hours 
of agricultural mechanics instruction for ag-tech students 
and veterans. Secondary schools provided 268,9 mean hours of 
instruction for vo-ag students and young-adult farmers, and 
the county extension services provided 44.0 mean hours of 
instruction for youth and adults. The major emphasis in agri­
cultural mechanics instruction provided by area schools for 
ag-tech students and veterans was in the area of power and 
machinery [1,261.1 mean hours]. 
Secondary schools provided most instruction for vo-ag 
students, young farmers, and adults in the areas of construc-' 
tion and maintenance [126.6 hours], power and machinery 
[68.9 hours], and in structures and environment [34.4 hours]. 
County extension services furnished 32.4 hours of the 
44,0 mean total hours in the area of structures and environ­
ment. 
Secondary schools, post-secondary area schools, and county 
extension services should cooperatively evaluate the under­
standings, skills and abilities needed in agricultural 
mechanics in their respective communities. Following a care­
ful examination of resources available, a comprehensive, 
articulated educational program in agricultural mechanics 
should be develooed. 
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APPENDIX A: SECONDARY SCHOOL QUESTIONNAIRES 
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loV  ^StdtC LJntVCrSlt^  0/ Sdme and Technoh es, Iowa 50010 
Department of Agricultural Education 
220 CurtiM Hall 
Telei^e: 515-294-5872 
April 9, 1971 
A study to determine the content and emphasis In public supported 
agricultural education programs in Iowa is being conducted jointly 
by staff members in the Department of Agricultural Education and in 
the Agriculture Experiment Station at Iowa State University in co­
operation with the Career Education Division of the Department of 
Public Instruction. A limited number of vocational agriculture 
departments are being invited to participate in the study. Your 
department is one to which we are extending an invitation. 
Your assistance will permit us to determine the time allocated to 
the instruction in the following agriculture units in the day school, 
FFA, and young-adult farmers programs: animal science, agronomic 
science, agricultural mechanics, economics of farm business manage­
ment, agribusiness management, personal and leadership development, 
family living, and natural resources and environmental control. We 
will also gather Information concerning you and your local situation 
which may influence curriculum emphasis. 
With rapid changes in agricultural technology and in the manpower 
needs both in production and off-farm agriculture, it is imperative 
that Instructional programs in agriculture at all levels be updated. 
It is hoped that the initial stage of this study will provide infor­
mation needed to develop curriculum guides for future programs in 
agribusiness instruction. 
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Your participation as one of 75 Instructors in the project will 
consist of filling out a short questionnaire concerning yourself 
and your local department, and the completion of a more detailed 
schedule concerning your instructional program. This will be done 
largely when you attend one of two meetings to be held on Saturday, 
May 1 or on Saturday, May 15. We anticipate the meetings getting 
underway at 9:00 in the morning in the high school vocational agri­
culture departments listed and ending at noon or shortly thereafter. 
Will you please check the appropriate square on the enclosed self-
addressed post card and return same at your earliest convenience. 
Your consideration of our invitation to participate in this project 
is very much appreciated. 
Sincerely yours 
. ^ al Education 
C. E. Bundy, Chairmai 
Gerald Barton, Consultant 
Elementary-Secondary Career Education 
CB/jab 
SECONDARY SCHOOL QUESTIONNAIRE 
A. Teacher Information 179 
1. Name 
2. Age ____________________________ 
3. Reared: Please check («4 
I) In Iowa 
2) State contiguous to Iowa 
3) Elsewhere (Describe) 
4. Check («^ type of agricultural background: 
1) Cash grain 
2) Beef 
3) Swine 
4) Dairy 
5) Other farm 
6) Diversified farm 
7) Off-farm agriculture 
8) Off-farm non-agriculture 
Marital status: 
1) Single 
2) Married 
3) Divorced 
4) Widowed 
5) Separated 
6. Number of children: 
1) Boys 
2) Girls 
7. Full total number of years vocational agriculture teaching experience in; 
1) Present school 
2 )  In Iowa 
3) Outside Iowa 
8. Total graduate credits (quarter hours) earned beyond B. S. degree 
9. Graduate credits (quarter hours) earned within the Last five years in: 
1) Technical agriculture 
2) Agricultural education 
3) Education 
Full years of employment other than teaching since graduation from high 
school 
Of these, how many years were spent doing the following: 
1) Operating a farm 
2) Working on a farm 
3) Employed in business and industry 
4) Self-employed in business and indus try 
5) Military 
6) Other (Describe) • 
12. Number of months employed while in college (summer included) in the following: 
1) Farming 
2) Off-farm agriculture 
3) Other (Describe) 
10. 
11. 
13. Semesters of vocational agriculture completed in high school 
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14. Years of participation in 4-H 
B. School Information 
1. Size of school district or service area in square miles 
2. Instructor time devoted to vocational agriculture: (»/) 
1) 1/2 
2) 1/4 
3) 7/8 
4) Full 
5) Other 
3. High school enrollment in grades 9 - 12 
7« Farm 7» Non-Farm 
a) Male ________ 
b) Female __________ 
4. Enrollment in vocational agriculture: 
Farm Non-Farm Total 
Boys Girls Boys Girls 
a) Pre-career 
b) 9th grade 
c) 10th grade 
d) 11th grade 
e) 12th grade 
5. Total attendance of classes held for out-of-school youth and adults: 
(Example - 10 meetings with average attendance of 20 equals 200 total attendance) 
1) Male 
2) Female 
6. Age and size of facilities: 
a) Total square feet 
b) Acres in land laboratory 
Square Feet 
c) Classroom 
1) Storage 
2) Laboratory 
d) Agr. mech. lab 
1) Storage 
e) Other lab 
f) Office 
g) Storage 
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Directions for Part A, Secondary School Questionnaire 
Item Number: 
3. Principle location of childhood through high school. 
(2) Illinois, Minnesota, South Dakota, Nebraska, 
Missouri, Wisconsin, Kansas. 
4. Agricultural background. 
(1) 50% or more of income received from cash grain 
(2) 50% or more income received from beef 
(3) 50% or more income received from swine 
(4) 50% or more income received from dairy 
(5) 50% or more of income received from vegetables, 
trees, mink, poultry, etc. 
(6) does not fit the classifications ( 1-5 ) 
10. and 12. Employment. 
Situation: Attended 2 years college, worked 2 years, 
continued 2 years college, part-time 
employment while in college, and summer 
employment. 
Answer: 10. 2 years experience 
12. 24 months experience 
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General Information 
Name 
Schoo 1 
Class periods; 
Length or period Periods per week 
Below 9th Grade ________________ 
Vo-Ag I or 9th ________________ 
Vo-Ag II or 10th 
Vo-Ag III or 11th 
Vo-Ag IV or 12 th 
Agribusiness 
Other 
Average number of supervisory visits per student per year 
Total number of supervisory visits 
For day school 
For young-adult classes 
Indicate on the following forms the number of periods and/or hours of 
instruction and/or supervision for the classifications listed at the upper right 
of the respective pages. 
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Definition of Classification Headings 
Below 9th Grade introductory or exploratory agriculture 
Vo-Ag IV or 12th——may include farm management, off-farm agricultural employment 
experiences, fifth year agricultural mechanics instruction 
Small Group, Personal, Visitation--—should include student-ins true tor conferences, 
small group instruction and agricultural experience program 
supervision, and farming program supervision 
FFA-—-include the following under the heading FFA: 
specific FFA activities occuring outside of regular classroom instruction 
relating to technical agriculture. Included should be such activities as: 
a. Crop Improvement Activities 
b. Pasture Renovation Activities 
c. Soil Conservation Activities 
d. Livestock Inçrovement Association Activities 
e. Quaker Oats Projects 
for such activities as judging contests, handle in the following manner: 
example; Livestock Judging; 1. If classroom training, record under 
appropriate livestock selection unit. 
Animal Science form 
2. If Judging team practice, record under 
FFA on appropriate livestock selection 
unit. Animal Science form 
3. If actual judging, record under FFA on 
Self Confidence, Personal and Leadership 
Development form 
for FFA meetings, handle in the following manner: 
a. If instructional in nature, list under FFA on appropriate form 
example: Speaker on Artifical Insemination, record under FFA in 
Animal Breeding, Animal Science form 
b. If non-instructional in nature, list under appropriate unit on 
Personal and Leadership Development form 
example: Public Speaking Contest; list under FFA on Communication 
Skills, Personal and Leadership Development form 
Young-Adult"—Classes 
include instructing or conducting scheduled meetings 
Small Group, Personal, Visitation 
include supervising and instructing individuals, small or large 
group supervision 
Agricultural Mechanics 
1. Quarter hours of agricultural engineering or agricultural mechanics taken in college: 
Undergraduate Graduate 
2. Number of vocational agriculture students who have agricultural mechanics as a part of 
their farming program or work experience program 
3. Percentage of time spent in making farm or work experience visits related to agricultural 
mechanics instruction and supervision ______ 
4. Percentage of time agricultural department facilities are shared with other school curricul 
a) Classroom ; b) Agricultural mechanics laboratory ; c) Office ; 
d) Names of curricula sharing facilities _______________________________ 
5, Percentage of total group instructional time spent in teaching agricultural mechanics 
6. Percentage of total agricultural mechanics time during the four year program devoted to: 
a) Classroom instructional activities - class discussion, supervised study, group demon­
strations, field trips, etc. ; b) Required activities - students working on indi­
vidual or basic skill activities ; c) ^ proved activities - students working on 
individual or group class or home projects 
Day School 
Program 
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1. Safety in Agricultural Mechanics 
2 .  
3. 
4. 
5. 
6 .  
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
Arc Welding 
Ocy-acetylene Welding & Cutting 
Hot & Cold Metal Working 
Carpentry & Wood Construction 
Concrete & Concrete Masonry 
Farm Structure & Equipment 
Basic Electricity & Wiring 
Electric Motors & Controls 
Small Gasoline Engines 
Farm Tractors & Fewer Units 
Farm Machinery Maintenance & 
Adjustment 
Soil & Water Mechanics 
Making & Reading Working Drawings 
Improving & Developing the Farm 
Service Center 
Agrlcul tu Af Mechanics 
1. Safety In Agricultural Mechanics 
Safety in the agricultural mechanics 
laboratory 
Safety in the use of hand and power 
tools 
Safety in the operation of tractors and 
machinery 
Safety in the home farm shop 
2. Arc Welding 
Occupational opportunities 
Fundamentals and safe practices 
Selection and car of equipment 
Metal identification and rod selection 
Welding ferrous alloys 
Welding non-ferrous alloys 
Position welding 
Use of carbon arc torch 
Hardfacing 
Cutting 
3. Oxy-acetylene Welding 
Occupational opportunities 
Fundamentals and safe practices 
Selection and care of equipment 
Metal identification and rod selection 
Welding ferrous alloys 
Welding non-ferrous alloys 
Position welding 
Hardfacing 
Cutting 
4. Hot and Cold Metal Working 
Identification and use of tools 
Sheet metal construction 
Bench metal construction 
Metal fabrication 
Forging and upsetting metals 
Heat treating metals 
5. Carpentry and Wood Construction 
Occupational opportunities 
Identification and use of tools 
Selecting lumber 
Fastening wood 
Cutting list and bill of materials 
Selection and use of paints 
t-undamencais of building and equipmenc 
construction 
Construction and repair of buildings 
and farm equipment 
6. Concrete and Concrete Masonry 
Occupational opportunities 
Identification and use of tools 
Selection of materials for quality 
concrete 
Designing the concrete mix 
Quality control in concrete 
construction 
Forming, placing, and reinforcing 
concrete 
Finishing and curing concrete 
Casting quality concrete 
Casting colored concrete 
Building with concrete masonry 
7. Farm.Structures and Equipment 
Occupational opportunities 
Providing housing and equipment for 
livestock 
Structures for livestock housing 
Equipment for livestock 
Heating and ventilation for livestock 
Structures for grain and feed storage 
Feed and grain handling equipment 
Grain drying systems and equipment 
8. Basic Electricity and Wiring 
Occupational opportunities 
Safety in working with electricity 
Fundamentals of electricity 
Underwriters Laboratory and the 
National Electrical Code 
Fundamentals of practical wiring 
Modernizing and installing of circuits 
for the residence and the farmstead 
9. Electric Motors and Controls 
Selecting electric motors 
Operation and maintenance of electric 
motors 
Protecting and controlling motors 
10. Small Gasoline Engines 
Occupational opportunities 
Two and four cycle engines 
Carburetion 
Ignition systems 
Compression systems 
Maintenance and tune-up procedures 
Overhaul procedures 
Engine storage 
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11. Farm Tractors and Power Units 
Occupational opportunities 
Tractor service tools and equipment 
Principles of gasoline and diesel engines 
Tractor fuels, oils and greases 
Tractor maintenance and repair 
Operating the tractor safely 
12. Farm Machinery 
Occupational opportunities 
Principles, care and maintenance of 
machinery 
Primary tillage equipment 
Secondary tillage equipment 
Planting equipment 
Weed control equipment 
Fertilizer and pesticide applicators 
Harvesting equipment 
13. Soil and Water Mechanics 
Occupational opportunities 
Surveying 
Staking out contour lines 
Laying out grass waterways 
Staking out terraces 
Measuring distances and areas 
14. Making and Reading Working Drawings 
Fundamentals 
Reading working drawings 
15. Improving and Developing the Farm Service Center 
Planning for remodeling or construction 
Equipping the farm service center 
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APPENDIX B: POST-SECONDARY AREA SCHOOL QUESTIONNAIRES 
îoWCl Î^CltC L'niVCrSlîlj 0/Samce and Technology lowa 50010 
Department of Agricultural Education 
220 Curtiss Hall 
Telephone: 515-294-5872 
May 28, 1971 
A study to determine the content and emphasis in public supported agricultural 
education programs in Iowa is being conducted jointly by staff members in the 
Department of Agricultural Education and in the Agriculture Experiment Station 
at Iowa State University in cooperation with the Career Education Division of 
the Department of Public Instruction. Random samples of Vocational Agriculture 
Instructors and County Extension Directors, and personnel in all area schools 
are being invited to participate in this study. 
Your assistance will permit us to determine the time allocated to the instruction 
in animal science, agronomic science, agricultural mechanics, economics of farm 
business management, agribusiness management and personal and leadership develop­
ment in area schools in Iowa. We will also gather information concerning you and 
your local situation which may influence curriculum emphasis. 
With rapid changes in agricultural technology and in the manpower needs both 
in production and off-farm agriculture, it is imperative that instructional 
programs in agriculture at all levels be révélant as to needs. It is hoped that 
the initial stage of this study will provide information needed to develop 
curriculum guides for future programs in agribusiness instruction. 
Your participation in the project will consist of filling out a questionnaire 
concerning yourself and your programs. It will also involve a questionnaire to 
your staff members concerning the content -and emphasis in their instructional program. 
Your consideration of our invitation to participate in this project will be 
greatly appreciated. Further communications will follow by telephone. 
Sincerely yours, 
n^nn"rt*m^nh mf Aari rWl t-nira 1 P/liir £» •* i nn 
Gerald R. Lamers, Consultant 
Post Secondary Career Education Division 
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AREA SCHOOL INSTRUCTOR INFORMATION 
1. Name 
2. Age 
3. Reared; Please check, (y^) 
1) In Iowa 
2) State bordering Iowa 
3) Elsewhere (Describe) 
4. Check (vO type of agricultural background: 
1) Cash grain 
2) Beef 
3) Swine 
4) Dairy 
5) Other farm 
6) Diversified farm 
7) Off-farm agriculture 
8) Off-farm non-agriculture 
5. Marital status: Please check (•) 
1) Single 
2) Married 
3) Divorced 
4) Widowed 
5) Separated 
6. Number of children: 
1) Boys 
2) Girls 
7. Number of years area school agriculture teaching experience: 
1) Present area school 
2) Iowa's area school (Total years) 
3) Area schools outside of Iowa 
8. Number of years other teaching experience: 
1) High school vocational agriculture 
2) Other; Subject years 
years 
9. Check (•) type of post-secondary formal education: 
1) Short term conference and/or workshop only 
2) One or more quarters college training; however no degree 
3) Associate of Arts or its equivalent 
4) Bachelor of Science 
5) Master of Science 
6) Doctor of Philosophy 
ISO 
10. Credits (quarter hours)* earned in: Subject Undergraduate Graduate 
animal science 
agronomic science 
agricultural engineering 
economics smd farm 
management 
11. Graduate credits (quarter hours)* earned within the last five years in; 
1) Technical agriculture specialty 
2) Agricultural education 
3) Education 
4) Other credits related to your teaching specialty; 
Title: 
12. Other training (technical and related) 
1 2 
Emphasis Length Year Type of 
Completed Schooling 
Example ^^ CxL 
Example_^^  ^ / ^cjjtelV / q/ 
E x a m p l e ^  /Ç'7Ô ^ 
Examp le (L 
Example^ .v [^^ v  ^ é^> 6? 
1. (Emphasis: content of training) 
2. (Length; in hours) 
?: (Typ* nf flrhoolina: a) Private technical Institute 
b) Industrial training 
c) Vocational training 
d) Vocational high school 
e) Public financed information workshop 
f) Other training) 
* To convert semester hours to quarter hours multiply semester hours by 1.5. 
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13. Full years of employment other than teaching since graduation 
from high school. 
14. Of these, how many years were spent doing the following: 
1) Operating a farm 
2) Working on a farm 
3) Employed in business and industry 
4) Self-employed in business and industry 
5) Military 
6) Other (Describe) 
15. Number of months employed while in college (summer included) in the 
following: 
1) Farming 
2) Off-farm agriculture 
3) Other (Describe) 
16. Semesters of vocational agriculture completed in high school. 
17. Years of participation in 4-H, 
18. Instructor time devoted to agricultural curriculum: Please check ( ). 
1) 1/4 
2) 1/2 
3) 3/4 
"4) 7/8 
_5) Full 
6) Other: Please specify 
19. Supervisory visits; (Please indicate number) 
Average number Total number 
of visits of Visits 
per student 
a) Ag-Tech Day Program 
b) Veterans Cooperative Farm Training 
c) Other Programs 
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Directions for Part A, School Questionnaire 
Item Number: 
3. Principle location of childhood through high school. 
(2) Illinois, Minnesota, South Dakota, Nebraska 
Missouri, Wisconsin, (include Kansas) 
4. Agricultural background. 
(1) 50% or more of income received from cash grain 
(2) 50% or more income received from beef 
(3) 50% or more income received from swine 
(4) 50% or more income received from dairy 
(5) 50% or more of Income received from vegetables, 
trees, mink, poultry, etc. 
(6) does not fit the classifications (1-5) 
(7) 50% or more income received from a business 
or service relating to some phase of agriculture 
(8) 50% or more income received from a non-
agricultural business or service 
7. Only area school teaching experience, 
14. Note "Other than Teaching." 
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AREA SCHOOL INFORMATION 
Area school enrollment: (Please indicate number) 
Ag-Tech Veterans Cooperative Other ^ 
Day Program Farm Training Programs 
a) Kale 
b) Female 
c) Number of students 
that are not high 
school graduates 
*Total attendance of adult classes and short courses (Example - 10 meetings with 
average attendance of 20 equals 200 total attendance) 
Facilities: 
a) Acres in land laboratory 
b) Total square feet of facilities 
Square Feet Age (approximate) 
c) Classroom 
1) Storage 
2) Laboratory 
d) Agricultural mechanics laboratory 
1) Storage 
e) Other laboratories 
f) Office 
g) Storage 
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Definition of Classification Headings 
Agricultural-Technical Day Program: 
I Include all instructional hours during the scheduled class time 
Second yearJ 
Employment supervision - record instructor hours on the appropriate 
line which best describes the major purpose of your visit to the 
employment training center. 
Youth groups - if any of the instruction in technical subject area is 
a part of the activity of your youth club record in this column. 
If your classroom instruction includes development of specific 
personal and leadership qualities and/or if you are an advisor to 
a youth group record this information in the appropriate column 
on the Personal and Leadership Development form. 
Veterans Cooperative Farm Training: 
First year T 
Second year I Include all instructional hours during the scheduled 
Third year J class time 
On-farm visitation - record instructor hours on the appropriate line 
which best describes the major purpose of your visit to the farm. 
Other Programs: 
Adult Classes - include instructor hours spent in teaching or conducting 
scheduled meetings. 
Short Courses - include instructors hours spent in conducting short 
courses, workshops, seminars, etc. 
Mechanics 
înscruccor Name 
Course Title 
Ag-Tech 
Day Program 
Veterans Cooperative 
Farm Training 
Other ' 
Programs 
u 
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1. Safety in Agricultural 
Mechanics 
2. Arc Welding 
3. Oxy-acetylene Welding & 
Cutting 
4. Hot & Cold Metal Working 
5. Carpentry & Wood 
Construction 1 
6. Concrete & Concrete Masonry 
7. Farm Structure & Equipment 
8. Basic Electricity & Wiring 
9. Electric Motors & Controls 
10. Small Gasoline Engines 
11. Farm Tractors & Power 
Units 
12. Farm Machinery Main­
tenance & Adjustment 
13. Soil and Water Mechanics 
14. Making & Reading Working 
Drawings 
15. Improving & Developing 
the Farm Service Center 1 
1. Number of students enrolled in agricultural mechanization curriculum, 
farm equipment, mechanic#, etc. . 
2. Percentage of total agricultural mechanics instructional time devoted to: 
a) Classroom instructional activities - class discussion, group demon­
strations, field trip, etc. ; b) Required activities 
students working on individual or basic skill activities 
— ^ A —— — J  ^  ^  J  ^  J  ^  —  A —  «  *  J —  A .  ^  M A  J  ^  J  —  —  J j ^ ^  1 A  — - w *  ^  m m  ^  1 — »  
projects (total 100%) 
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APPENDIX C: COOPERATIVE EXTENSION SERVICE QUESTIONNAIRES 
1S7 
loWCl StfltC UniVCrSltlj of Sdmce and Technolo. 
0 
Ames, Iowa 50010 
Department of Agricultural Education 
220 Curtiss Hall 
Telephone; 515-294-5872 
June 29, 1971 
A study to determine the content and emphasis in public supported agri­
cultural education programs in Iowa is being conducted jointly by staff members 
in the Agriculture Experiment Station and in the Department of Agricultural 
Education at Iowa State University in cooperation with the Career Education 
Division of the Department of Public Instruction. Random samples of County 
Extension Personnel and Vocational Agriculture Instructors, and personnel in 
all area schools are being invited to participate in this study. 
With rapid changes in agricultural technology and in the manpower needs 
both in production and off-farm agriculture, it is imperative that instructional 
programs in agriculture at all levels be relevant as to needs of agricultural 
workers. It is hoped that the initial stage of this study will provide infor­
mation needed to develop curriculum guides for future programs in agribusiness 
instruction. 
The information recorded on your weekly activity reports will assist us 
in determining the time allocated to the educational activities in the county 
and/or counties in the areas of animal science, agronomic science, agricultural 
mechanics, economics of farm business management, agribusiness management, and 
personal and leadership development. 
Your participation in the project will consist of completing the attached 
extension personnel questionnaire and returning it in the enclosed envelope at 
your earliest convenience. 
Your cooperation and assistance in this project will be greatly appreciated. 
Sincerely yours. 
C. E. Bundv, Chairman 
Department of Agricultural Education 
L. Lawrence Rogy , Coordinator 
Extension Personnel Training 
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Personal Information 
County Extension Personnel 
1. Name 
2. Age 
3. Reared: Please check (K) 
1). Iowa 
2). State bordering Iowa 
3). Elsewhere - Please identify 
4. Type of background: Please check (K) 
1). Cash grain 
2). Beef 
3). Dairy 
4). Swine 
5). Other farm livestock 
6). Diversified farm 
7). Off-farm, agriculture 
8). Off-farm, non-agriculture 
5. Marital status: Please check 
1). Single 
2). Married 
3). Divorced 
4). Widowed 
5). Separated 
Number of children; 
1). Boys 
2). Girls 
7. Number of years in county extension service 
1). Present position 
2). Iowa 
3). Elsewhere 
8. Total graduate credits (quarter hours)* earned beyond the B.S. degree. 
9. Graduate credits (quarter hours)* earned within the last five years: 
1). Technical agriculture 
2). Agricultural education 
3). Education 
4 ). Home Economics 
5). Home Economics Education 
10. Semesters of Vocational Agriculture completed in high school. 
11 C AW» A A f U ^  ^ C ^ ASM J 0% 1 ^  ^ j «m 1* J ^ ^ ^ ^  1 
12. Years of participation in 4-H as a club member. 
* To convert semester hours to quarter hours multiply semester hours by 1.5. 
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13. Years of employment other than county extension service since graduation from 
high school. 
14, Of these, how many were spent doing the following; 
1). Production agriculture experiences 
2). Off-farm business and industry experiences 
3). Non-agriculture business and industry experiences 
4). Teaching 
5). Other public service occupations 
6). Military 
7). Housewife 
8). Other - Specify 
15. Percentage of total professional time devoted to teaching technical agriculture, 
family living, and personnel and leadership development in county or counties of 
your responsibility. (Please note definition and example) 
DEFINITION: When responsibilities are divided between two or more counties, 
percentage of time allocated per county should be recorded as its percentage in 
relation to all counties served. 
EXAMPLE: Percentage 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Percentage Counties (Please list those you serve) 
10 
20 
30 
40 
50 
60 
70 
80 
A A  
100 
200 
Agricultural Mechanics 
Youth 30% Adult 30% 
1. Safety in agricultural 
mechanics 
2. Farm structures S equipment 
3. Basic electricity G wiring 
4, Electric motors G controls 
5. Small gasoline engines 
6. Farm tractors G power units 
7, Farm machinery maintenance 
G adjustment 
8. Soil G water mechanics 
9« Improving G developing the 
farm service center 
10. Pollution G environment 
